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PREFACE. 



The rapid extension of the practice of 
stadia measurements has naturally created 
a demand for a guide to the method. 
The present hand-book contains a com- 
plete exposition ot the- theory, with di- 
rections for its appHcation in the field. 
The tables for reduction of observations 
have been in use by the author on the 
Geological Survey of Pennsylvania. 

To increase the serviceableness of the 
book ihe trigonometrical four place tables 
have been added. 

Editor of Maoazike. 



STADIA SURVEYING.* 



The fundamental principle npon which 
stadia measurements are based, is the 
geometrical one that the lengths of par- 
allel lines snbtending an angle are pro- 



Fig, i 
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portional to then* distances from its apex. 
Thus if, in Fig. 1, a represents the 

* The credit of haying first introdaced this method 
of measurement Into this country would seem to be- 
long to Mr. John B. Mayer, a French Swiss. It was 
used by him as early as 1850 ; and subsequently, during 
his connection with the United States Lake Surrey, 
he did much towards perfecting the instruments and 
improving the methods of work. An essay by him in 
the Journal Franklin Institute for January, 1865, con- 
tains a short historical sketch of the development of 
topographical surveyhig and a brief dlsQxik&^oi^^AX^^ 
general principles of Stadia meaKuie'meiiXA. 



length of a line subtending an angle at a 
distance d from its apex, and a' the length 
of line, parallel to and twice the length of 
a, subtending the same angle at a dis- 
tance d' from its apex, then will d' equal 
2d. 

This is, in a general way, the underly- 
ing principle of stadia work ; the nature 
of the instruments used, however, intro- 
duces several modifications, and these will 
be best imderstood by a consideration of 
the conditions under which such measure- 
ments are generally made. 

In the telescopes of most instruments 
fitted for stadia work, there are placed 
either two horizontal wires (usually ad- 
justable) or a glass with two etched hori- 
zontal lines at the position of the cross 
wires, and equidistant from the center 
wire. 

A self -reading stadia rod is further 
provided, graduated according to the 
units of measurement used. 

In a horizontal sight with such a tele- 
scope and rod, the stadia wires seem to 
be projected upon the rod and to inter- 



ept a d^tanoe which in Fig. 3 is repre- 
ented by a. 




In point of fact there is formed, at th( 
podtion of the atedia wires, a small con 



8 



jugate image of the rod which the wires 
intersect at points b and c, which are re- 
spectively the foci of the points B and 
on the rod. If, for simpHciiy's sake, the 
object glass be considered a simple bi- 
convex lens, then, by a principle of optics, 
the rays from any point of an object con- 
verge to a focus at such a position that a 
straight line, called a secondary axis, con- 
necting the point with its image, passes 
through the center of the lens. This 
point of intersection of the secondary axes 
is called the optical center. Hence, it 
follows that lines such as c C and 5 B, in 
Fig. 2, drawn from the stadia wires 
through the centre of the object glass 
will intersect the rod at points corre- 
sponding to those which the wires cut on 
the image of the rod. From this follows 
the proportion: 

- :=L-.\d=r^a, . . • (1) 
pi 1 

Where : 

c7=the distance of the rod from the 
center of the objective ; 
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p^ahe distanceof the stadia wires from 
the center of the objective ; 

a=the distance intercepted on the rod 
by the stadia wires ; 

jr=the distance of the stadia wires 
apart. 

If p remained the same for all lengths 
of sight, then ~- conld be made a desir- 
able constant and d would be directly 
proportional to a. Unf ortmiately, how- 
ever, for the simplicity of such measure- 
ments, p (the focal length) varies with 
the length of the sight, increasing as the 
distance diminiehes and vice versa. Thus 
the proportionality between d and a is 
variable. 

The object, then, is to determine ex- 
actly what function a is of J and to 
express the relation in some convenient 
formula. 

The general formula for bi-convex 
lenses is: 

1 11 

i. + i^=i ... (2) 

P P f 
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/ is the principal fo2al length of the 
lens, and/> and/>' are the focal diatanoee 
of image and object, and are approssh 
mately the same as p and d^ respectiyely, 
in equation (1) : 

therefore, - +^ =f, approximately. 

and-=::^— 1 
P f 

Prom(l),^=? 
p 1 

whence e?=^a+/ . . . (3) 

In this formula, it will be noticed that, 
as / and Z remain constant for sights of 
all lengths, the factor by which a is to be 
multiplied is a constant, and that d is 
thus equal to a constant times the length 
of a, plus /. This formula would seem, 
then, to express the relation desired, and 
it is generally considered as the funda- 
mental one for stadia measurements. As 
above stated, however, the equation 
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1 11 

is only approximcUely true and the con. 
junction of this formula with (1) being, 
therefore, not rigidly admissible, equation 
(3) does not express the exact relation.* 
The equation expressing the true rela- 
tion, however, though differing from (3) 
in value, agrees with it in form and also 

in that the expression corresponding to 

f 

:^ is a constant and that the amount to 

be added remains, practically, f. The 

f 
constant corresponding to = may be 

called ^t ^^^ thus the distance of the 
rod from the objective of the telescope is 
seen to be equal to a constant times the 
reading on the rod, plus the principal 
focal length of the objective. To obtain 
the exact distance to the center of the in- 

* This is demonstrated on page 21. 

t*l8 dependent upon I and can, therefore, be made 
a convenient yalne in any instrument fitted with ad- 
justable stadia wires. It is generally made equal to 
100, so that a reading on the rod of 1 corresponds to a 
distanoa of 100-hA 
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strument, it is further necessary to add 
tho distance of the objective from that 
centre, to f; which sum may be called c. 
Tho finid expression for the distance, 
with a horizontal sight, is then 

d—l<a-\-c . . (4) 

Tho necessity of adding o is somewhat 
of an incumbrance. In tho stadia work 
of tho United States Government sur- 
veys an approximate method is adopted 
in which the total distance is read di- 
rectly from the rod. For this method 
the rod is arbitrarily graduated, so that, 
at the distance of an average sight, the 
same number of units of the graduation 
are intercepted between the stadia wires 
on the rod, as units of length are con- 
tained in the distance. For any other 
distaaoe, however, this proportionality 
does not remain the same ; for, according 
to the preceding demonstration, the 
reading on the rod is proportional to its 
diBtanoe, not from the center of the in- 
Btniment, but from a point at a distance 
«c" in front of that center; so that, 
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when the rod is moved from the posi- 
tion where the reading expresses the 
exact distance to a point, say half that 
distance from the instrument center, the 
reading expresses a distance less than 
half ; and, at a point double that distance 
from the instrument center, the distance 
expressed by the reading is more than 
twice the distance. The error for all 
distances less than the ayerage being 
minus, and for greater distances plus. 
The method is, however, a close approxi- 
mation, and excellent results are obtained 
by its use. 

Another method of getting rid of the 
necessity of adding the constant was de- 
vised by Mr. Porro^ a Piedmontese, who 
constructed an instrument in which there 
was such a combination of lenses in the 
objective, that the readings on the rod, 
for all lengthy of sight, were exactly pro- 
portional to the distances.* The instru- 

* A no*;ioe of this instrument wiU be found in an 
article by Mr. Benjamin Smith Lymon, entitled " Tele- 
scopic Measurements in Surveying," in Jour. Frank- 
kn Inst., May and June, 1868, and a fuller description 
Is contained in Anaqlea 4ei MineSt Vol. XVI, fourth 
series. 
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ment was, however, bulky and difficollio 
construct, and never came into extensive 
use. 




For stadia measnrements witb inclined 
sights there are two modoB of procedure. 
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One, is to hold the rod at right angles to 
the line of sight ; the other, to hold it 
vertical. With the first method it will 
be seen by reference to Fig. 3, that the 
distance read is not to the foot of the 
rod, E, but to a point, f^ vertically under 
the point, F^ cut by the center wire. A 
correction has, therefore, to be made for 
this. An objection to this method is the 
difficulty of holding the rod at the same 
time in a vertical plane and inclined at a 
definite angle. Further, as the rod 
changes its inclination with eaoh new po- 
sition of the transit, the vertical angles 
of back and foresight are not measured 
from the same point. 

The method usually adopted is the 
second, where the rod is always held «er- 
tical. Here, owing to the obHque view 
of the rod, it is evident that the space in- 
tercepted by the wires on the rod varies, 
not only with the distance, but also with 
the angle of incliQation of the sight. 
Hence, in order to obtain the true dis- 
tance from station to station, and also its 
vertical and horizontal components, a 
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MP=D=the horizontal distance =<if 

cos Uy 

FFr=Q:^theTertical distance=Dtan?» 
7^=:tlie vertical angle, 
AGB=2w. 

It is first required to express d in terms 
of a, n and m. 

From the proportionality existing be- 
tween the sides of a triangle and the sides 
of the opposite angles, 

AF sin m 



GF^sin [90° + (w— m)] 

or, AF=GF smm . ; 

cos {n—m) 

,BF sin m 

andpT== — 



GF""sin [90°-(yj+m)] 

or, BF=GF sin m 7— — . ; 

' COB (n+m) 



.-. AF +BF=GF sin m 



( ^ 

Vcos {n—m) 

+ l—\ 

cos (n + rw)/ 
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CD 



AF+BP=^i, and QF= 



2 tan n^ 
_ CDoo8 

21 Binii 



By substituting and redncingr to a coi 

moD denominator, 

CD cos m [cos {n-\-fn)-{' oos (n— iw 

(l — = 1 ! 

2 COS (n-\-m) cos {n — m) 

Beducing this according to trigoo 
metrical formulae, 

^_ cos' n cos* m— sin" n sin" m 

CD=a i 

cos n cos m 

as<?=MF=o4-^.CD, 

- cos' n cos* m— sin" n sin* 

.-. d^c-\'Ka = 

cos n cos m 

The horizontal distance, D=c? cos n. 

.*. D=c cos n4- A;a cos'n— A; a sin'n tan" j 

"The third member of this eqaati< 
may safely be neglected, as it is ve 
small even for long distances and lar| 
angles of elevation (for 1500', w=45° ai 
A; =100, it is but 0.07'.) Therefore, t 
final formula for distances, vdth a stad 
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kpt vertdoal, and with wires equi distant 

1 the center wire, is the following :" 

=c cos M + aAcoB'jj . . (S) 

The vertical distaDce Q, is easily ob» 

Itained from the relation : Q=^D tan 

.-. Q=c sin n-i-ak cosn sin n 

„,Q=«.in„ + »*'5L?! . ,6). 

With the aid of formulEe (5) and (6) the 
horizontal and vertical distancea can be 
immediately calculated when the reading 
from a verlieal rod, and the angle of ele- 
vation of any eight are given ; and it is 
from these formnlte that I have caJcn- 
lated my stadia redaction tables. The 

values of a& cos'n and aX: — ^— were sep- 
arately calcniated for each two minute„ 
np to 30 degrees of elevation; but, as 
the value of o sin »* and e cos n have 

* The above demonEtratlon Is SQbBtaQtlali; that 
glveiE b; Mr. Qeorge J. Speoht, In &n article on Topo- 
grwhlcftl Suireyfnfc In Van ifoj(ro»d'« Englntering 
JfofRiiJM (or FebraaiT, ISBO, though eolaiged and cot- 
reoted. 
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'^ -io!^. ''^*"' We been 

^"^ *° obtain 
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^e result. Last, but not least, these 
Ibables are, apparently, only accurate 
when used with an instrument whose 
constant is 0.43 meters. 

As stated in the preceding discussion 
(p. 11), the generally accepted formula 
'expressing the relation between the dis- 
tance in a horizontal sight, the reading on 
the rod, the distance of the stadia wures 
apart, and the focal length of the object- 
ive is 

f 
d=j^ a'\-f . . (3) 

where e?, a, I and / represent these fact- 
ors respectively. 

This formula is derived from the con- 
junction of the two equations : 

d=^ a; . • (1) 

p'^v^r • • • (2) 

p and p in (2) being considered as equal 
to p and d in (1). p and <? in (1), it will 
be remembered, are the distances from 
the center of the objective to the imsj^^b 



and object respediyely- Bat t&e^ 
fonnnla for lenses, (2), is deiTfod an ^^ 
supposition that p and p* are inran 
from the exterior fact% at the lens^ 
therefore p and d in {!) axe each gretkt^ 
by half the thickness of the lens, thaa^ 
and p' in (2). Fnrther, this f armnla i 
derived on the supposition that the o^ 
ject glass of the telescope is a siinplfl^ It 
convex lens, whereas, in &et^ it is a con- 
pound lens composed of a piano conesn 
and a biconvex lens. Now, thonghtiieBi 
points may seem insignificant in them* 
selves, they may greatly inflnenoe tiM 
final result, as a difference of only 1 in 
the denominator of such a fraction as 

1,000,000 ,. ., ... , 

— — j^ may alter the result by as much 

as 500,000. Considerable thought and 
time has, therefore, been given to the 
consideration of the effect of these oor> 
rections, and, as a result, it was found 
that the formula (3) does not express the 
tnio relation even within practical limits ; 
and that if it were attempted to calculate 
tlie distance, d, by this formula, when 



> factors f, p And a were given, a i» 
Bit irould be obtaioed which wotild dil- 
r oonBiderabl^ from the real dietance. 
I inaccnracj lies in the eipreeBioa 
The one to be sabetitnted for ic la, 

er, like it, a constaQt for each in- 
r etrnmenti and, as we determine the value 
of this constant by actna) trial and not 
from a knowledge of the values of f and 
I, the correction to be made will not af- 
fect the practice. 

Considering first the ctue of a tele- 
scope with a simple, biconvex lens, the 
f^tical center being, here, in the center 
of the lens, d and^, in equation (1), as 
before stated, are measured from the 
center of the lens, while, in equation (2), 
p and p' are measured from the exterior 
faces. If the thicknees of the lens be 
taken as ^ then 

p in equation (l)=p in equation (2), 

minus x ; and 
p'in equation (l)=d in equation (2), 

minus ie. 



1 

4 



T!wtrftforrv while (1) 

• >y vinhMUtiifjon. (2% becomea* 



/> — -X d — « y* 

^tiihfttitiitiiu^ d - tor p ixL (2ft) 
1 _1 1 

// 

/ « / « / /^ 
1 1 „I 

f f a 



-4^(^^He^^) 



'- ''^«-H(^') (?"■'')[■ 



1 .1 

Mdltijilying Iwth sides by - -j. 
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Adding to both sidesL^^! LlL LL 

2 squared, 

=(4^)'-4' 



2 



2 



Extracting the square root of both terms, 
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Therefore, 



.(H^))*. 



or, rf= gj 



This is the exact formula oorreepond- 
ing to (8), for biconvex lenses. This o«]ii 
however, be considerably reduced iviih- 
ont materially affecting its value. With 
a telescope of the dimensions of that of 
an ordinary engineer's transit^ the tfiD& 

= (a^-h^xf) diminishes the result by about 

^ of an inch and, therefore, may be neg- 
lected. Formula (3a), then becomes : 

^-2 21 
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__ Ix 4-1/+ ax + af 

The addition of x (half the thickness 
of the object glass) would be inappreci- 
able in the length of any ordinary sight, 
and may be omitted. The final expres- 
sion becomes, then, 

dzJ^a-hf . (3b) 

This formula, it will be observed, dif- 
fers from (3) in that the reading on' the 
rod (a), is multiplied by cb+/ instead of 
^. The numerical difference between the 
results is seen in the following examples: 

Consider first the case with a one-foot 
reading on the rod, and let x= .18", 
/=9.00", and I=,08".* 

Formula (3) becomes, then: 

<?=-J^ 12.00" + 9.00"=1359"=113.25V 

* rhese are very closely the dimensions in Heller & 
Brigbtly's large Surveyor's Transit (5-inch needle), as 
kindly famished me by Mr. Heller. 



Formula (3b) 

.18"j-9.0()", 

•08' 

+9.00''=1886sU6Jr 



d=' I:; 12.00^ 



DiflaraiiMs iS 

"When the reading cmtlie lodiiBM 
(or 60") then, (8) beoGmea: 

QOir' 
rf=^6a00"+9.00=66&2B'j 

and (3b) becomes: 

•Uo 



Diffiaranoe =ll.Sfi^ 

The above demonBtration showe^ {hen, 
that» with a Bimple biconvex object glaMi 
the usually accepted formula expreatang 
the relation between the distanoe^ the 
reading on the rod, the distance of tbe 
stadia wires apart, and the focal kogUi 
of the objective, is not accurate even 

* Ab the difference is eyidently propoitkmal to the 
length of sight, with a 100(K si^t it would amomit to 
fsay, eto. 



within the limits of aoouroc^ of sach 
measurements. With tlie UBunl combi- 
nation of lensea in objectives this error 
would still remain. The derivation of a 
formula Bimilar to (3d), for each lenses, 
wonld, however, be extremely difficult, 
and would only hold for the special lena 
in qnestion. For, with suoh a combina- 
tion of lenses, the optical center would 
no longer remain in tlie center of the 
lens, but would vary its position accord- 
ing to the relative thicknesses of the two 
glasses, their radii of curvature and their 
indices of refraction ; and, after its posi- 
tion had been determined by abstruse 
oalcnlation and refined experiment, its 
distance from the two exterior faces of 
the compound lens would be expressed 
by two different valuea (a: and ic") instead 
of two equal values (») ; and this would 
very much complicate further calcula- 
tion. 

It was seen that, in the newly deduced 
formula, for biconvex objectives, like that 
heretofore accepted, the factor by which 
the reading on the rod is multiplied is a 
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constant for each instniment, and that 
tlie practical method of adjusting the 
instnimeDt remains the some. Thfl 
question now arises, does this remain the 
case vrith a compound objective t 

In -view of the difficulty of demonstrat- 
ing this mathematically it was decided to 
make a practical test of this point with a 
carefully adjusted instrumont. A dis- 
tance of 500 feet was first measured ofE 
on a level stretch of ground, and each 50 
foot point accurately located. From ona 
end of this line three successive aeries of 
stfyiia readings* ■were then taken from 
the &%t 50 foot and each succeeding 100 
foot mark. The following table eontMUS 
the results -. 

• The readinita were tokon from two targets, sat bo 
Uiatthe Bight Bhonld behaiizoata] sndthna alao pre- 
venting any personal orror or projudloe from affaot- 
Ingtbereikdlug 
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The variations between the numbers 
of the column of differences are slight, 
the Tna-yiniTiTn from a mean value of 1.43 
feet being only .21 feet. A study of the 
tables mil show that these variations have 
no apparent relation to the length of the 
sight ; in the mayimum case, the variation 
corresponds to a reading on the rod of only 
.0021 feet (an amount much within the 
limits of accuracy of any ordinary sight). 
We are, therefore, perfectly justified in 
concluding that these variations are acci- 
dental, and that the '^ difference " is, for 
aU practical purposes, a constant value. 

"We thus see that with a telescope hav- 
ing a compound, plano-convex objective, 
whatever the formula may be expressing 
the relation between dy f, x^ etc., the 
horizontal distance is equal to a constant 
times the reading on the rod plus a con- 
stanty and may, as in the other cases, be 
expressed by the equation, 

d=ak-hc* 

• 

• This may seem a statement of what was already a 
well-known fact. But, heretofore, it has been as- 
smnedto be a direct deduction from opticali^ruv;:,v^\<^<%> 
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The many advantages of stadia meas- 
Tirements in surveying need not be dwelt 
upon here, both because attention has 
been repeatedly called to them, and be- 
cause they are self-evident to every engi^ 
neer. Neither mil it be within the com- 
pass of this article to describe the various 
forma of rods and instruments, or the 
conventionalities of stadia work. 

A few precautions, necessary for accu* 
rate work, shotdd, however, be empha- 
sized. First, as regards the special ad- 
justments : care should be taken that in 
setting the stadia wires* allowance be 

and as, aooordlng to the preceding article, this is not 
so clearly evident, it seemed necessary to redeter* 
mine the point. 

* This applies to an instroment with movable stadia 
wires, and not to one with etched lines on glass. In the 
latter case the graduation of the rod is the adjust- 
able portion. It has been claimed as an advantage 
for etched lines on glass, that they are not affected by 
variations of temperature while the distance between 
stadia wires is. A series of tests which I made with 
one of Heller & Brightly^s transits, to determine this 
point, showed no appreciable alteration in the space 
between the wires, as measured on a rod 500 feet dis- 
tant, with a range of temperature between that pro* 
duced in the instrument by the sun of a hot summer's 
day, and that produced by enveloping the telescope in 
a bag of ice. 
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made for the instrument constant, and 
that the wires are so set that the reading, 
at any distance, is leas than the true dis- 
tance by the amount of this constant ■" 
j For accurate stadia work it is better to 
take the reading for both distances and 
I dlevations only at alternate stations and 
I then to take them from both back and 
; fore sights, in such a maimer that the 
Tertical angle is always read from the 
I same position on each rod, which should 
, be the average height of the telescope at 
I the different stations. 
' Cases will, of course, occur where this 
I method "will be impracticable, and then 
the mode of procedure must be left to the 
' judgment of the surveyor. If it be desired 
to have the absolute elevation of the 
ground under the inatniment, the height 
of the telescope at each station will have 
to be measured by the rod, and the dif- 
ference between this measurement and 
the average height used in sighting to 



I brtbaordlmiry method, and not b; tbo approilnute 
cma oltbe U.S. EnelBeeca. 
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the rod either added or Babtnctedastti 
case maj ba This difference will oA 
narilj be so smaQ, that in a gieat deald 
stadia work no reduction will be neco- 
sary. In sighting to the rod for & 
angle of depression or eleYation, the ett- 
ter horizontal wire most always be used 
B J this means an exactly coniinnoas liiiB 
is measured. 

For theoretical exactness it is neeeamy 
that the stadia wires should be eqnidii- 
tant from the horizontal center wire^ fos^ 
if this be not the case^ the distance rad 
is for an angle of deration differing bom 
the trae one by an amount proportianil 
to the displacement of the wires. 

With reasonable care a high degree ol 
accuracy can be attained in stadia mew- 
urements. The common errors of stadia 
reading are unlike the common brozb of 
chaining, the gross ones (such as making 
a difference of a whole hundred feet) be- 
ing, in general, the only important onefl^ 
and these are readily checked by double 
readings. To facilitate the subtraction 
of the reading of one cross hair from f?K^t 
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of another, one should be put upon an 
even foot mark, and in the check reading , 
the other one. 

A general meaBnre of the efficiency of 
stadia measurements is fumiBhed in the 
professional papers of the Corps of Engi- 
neers, U. S. A., for 1882, on the Primary 
Triangulfltion of the Iiake Survey, where 
it is stated that, in computing coiirdin- 
atea of stadia work for 1875, the average 
amount of discrepancy in I'll lines, vary- 
ing between 965 and 6,648 meters (mean 
2,450 meters) when compared with lines 
determined by triangulation or chaining, 
was found to be 1 in 649. Thf masimiun 
limit of error is put at I In 300. 

Mr. Benjamin Smith Lynmn, who has 
made estensive uso of stadia work both 
in this country and Japan, considers it 
decidedly more accurate than ordinary 
good chaining, if the gross errors be | 
carefully avoided. 

The results ot stadia survey which j 
have come to my notice fully support this | 
view. During the past summer 1 1 
occasion to run a continuous stadia line i 



between two points some iwelre miki 
apart It was necessary that the position 
of these points with reference to ead 
other should be determined as closely u 
possible with the means at hand. la 
consequence, the work was checked bj 
taking duplicate vernier and stadia read- 
ings, and by taking a series of cheti 
sights to prominent objects. The lati* 
tudcs and departures of this suirey wen 
afterwards calculated oni, and the cheek 
angles computed and compared with 
those observed. The results are shown 
in the accompanying diagram and taUa 
From the results of the tests tabulated 
on p2). 31, 32, Mr. Lyman has kindly fa^ 
nished me with the following deduction^ 
as an indication of the exactness of 
stadia measurements.* 



* I wish to take this opportunity to aoknowledft 
my indebtedness to Mr. Benjamin Smith Lymaziy tat 
the kindly interest he has taken in the above dlsoiu- 
sion, for his valuable sujirgrestions, and for hUM aolgt- 
ance in referring me to various sources for infonnft* 
tion. 
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DIAGRAM OF CHECK SIGHTS 
80ALE,10000'=1'^ 
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Taking the mean, 1.43, as ezaeUy cat 
rect, we see, then, that the total eiror d 
the eighteen sights was only .06 feet, oi 
77^00 of the whole distance measured 
4,650 feet, a precisiaa (as it happens] 
seven times greater than I suggested in 
my paper for a telescope magnifying teo 
times. Bat the mean of the exron 
.000817 (or iVfT)> vl^^ so fBur as the 
insufficient number of eighteen sights can 
show, would be the mean of the errors d 
an infinite number of trials, would cor 
respond to a probable error for any one 
of the number of trials (that i% in gene- 
ral) of the same kind, of .00069, or jj^^ 
This is within half the exactness I claimed 
as possible for the stadia in my paper* 
The difference may be due to sereral 
causes that I neglected to consider, sooh 
as a slight leaning of the rod forward Or 
back, imperfect graduation of the rod, 
imperfect cleanliness or transparency of 
the glasses or of the air, imperfection in 
the shape of the lenses, or in their adjust- 
ments to one another, waviness from the 
varying refraction of the air with the 
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heat from the stin and the gronnd, inac- 
nrate f ocussingy inexact placing of the 
center hair upon the center of the target 
or graduation. This last difficulty might 
be avoided by taking one edge of the up- 
per or lower cross hairs, and by special 
painting of the target for the center hair. 
* * * But at any rate the superior 
exactness of stadia measurement over 
chaining is shown, so far as eighteen trials 
could do it.' 
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Tables of Horizontal Distances and 

Debtebenoes of Level fob Stadia 

Measubements. 

The formulae used in the computation 
of the following tables, were those given 
by Mr, Geo. J. Specht in an article on 
Topographical Surveying, published in 
VanNostband's Engineering Magazine for 
February, 1880. These formulae furnish 
expressions for horizontal distances and 
differences of level for stadia measure- 
ments with the conditions that the stadia 
rod be held vertical, and the stadia wires 
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be equidistant from the centre wire. They 
are as follows : 

D=c cos n+ak cos *w. 

^ T\ . . aA; sin 2n. 
Q=D tan »=c sin n-\ ^ 

D=Horizontal distance. 

Q=I>ifference of leyel. 

c=the distance from the center of the 

instrument to the center of the 

object glass, plus the focal length 

of the object glass. 
A;=:the focal length of the object glass 

divided by the distance of the 

stadia wires apart. 
a=the reading on the stadia rod. 
9i=the vertical angle. 

ak is the reading on the rod multiplied 

by ky which is a constant for each 

instrument (generally 100.) In the 

tables the vertical columns consist 

of two series of numbers for each 

degree, which series represent 

respectively the different values 

^ J , ^ ok Bm 2n ^ 
of ak cos 'n and ^ for 
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every two minutes, when a^=100. 
To obtain the horizontal distance 
or the difference of level in any 
case, the corresponding value of 
e cos 7» or c sin 9» must further be 
added, and the mean of each Of 
these expreseions, for ea«h degree 
with 3 of the most common values 
of c, is given under each column. 

As an example, let it be required to 
find the horizontal distance and the dif- 
ference of level when, nrs + G" 18', ak= 
570, and the instrument constant, c=.75. 
In the coltunn headed 6°, opposite 18' in 
the series for « Hor. Dist.,'* we find 98.80 
as the expression for ak cos ^n when ok 
=100, therefore, when ak=570. 

ak cos •n=98.80x5.70=663.l6. 

To this must be added c cos n, which 
in this case is found in the subjoined col- 
onm to be .75. 

663.16 + .75=563.91, which is there- 
quired horizontal distance. 

In a similar manner, 

10.91x5.70 + .08=62.27 is the re- 
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quired di£Ferenoe of level One mxjJtip^' 
cation and one addition most be made in 
each casa 

It is to be noticed, that, with the 
smaller angles, cos n maybe n^lectedin 
the expression c cos n, and e sin n may 
be entirelj neglected without appredablfi 
error. 

For values of c which di£Fer from those 
given, an approximate correction propo^ 
tional to the amount of difference may 
very easily be made in these two expres- 
sions. 
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NOTE BYTHE EDITOR OFVAN NOSTRANDS 
ENGINEERING MAGAZINE. 



Afteb the foregoing essay had been published 
in the Magazine, a criticism of the formula, 
and of Mr. Winslow's estimate of its applica- 
bility, was contributed by R. S. "Woodward, 
C. E., of the Naval Observatory, Washington. 
The article appeared in the Juno No. of the 
Magazine, vol. 30, page 473. 

The object of the writer is to show : " 1st, 
that although the formula for conjugate dis- 
tances, as commonly understood, is inaccurate, 
yet, if properly interpreted, this formula is not 
only approximate but exact; and, moreover, 
applies equally without modification to any 
combination of lenses as well as to a single bi- 
convex lens ; 2d, that the ordinary formula for 
the stadia instrument, if properly understood, 
is exact whatever may be the number, kind, or 
disposition of the lenses in the telescope so 
long as they are properly centered." 

Although the criticism is of importance in its 
bearing upon the optical principles involved, it 
in no wise affects the value of the reduction 
tables given above, nor the general principles 
governing stadia practice as set forth by Mr. 
Winslow. 



* 

-$ • 



; t • 



ARITHMIC SINES AND TANGENTS. 



if ••■ .' •- 
i, - 

!•■■;. : 

I 



I, ' 






EOGARITHMIC SINES AND TANGENTS. 


oTI. 


logsm. 


log .ana- 1 l"g«TB. 


, 










t 









— =a 


— a; 


+ " 







90 






G.46 37 


^46 37 


13 53 63 




59 










6,76 43 


6.;6 43 


13 


23 52 






sa 








3 


6.154 o3 


5.04 OS 


13 


OS 91 






57 








4 


7,06 58 

7,16 87 
7.24 19 


7,06 58 

7,16 37 
7.24 19 




93 42 

83 73 
73 3i 


10 


0000 


5& 

55 
54 








7 


7.30 63 
7,36 6S 


7.30 88 
7,36 6S 


Ji 


t.gl2 
63 33 


Jo 


SS 


53 


1 






9 


7,41 80 


7,41 80 


12 


58 ao 


10 


00 00 


51 






• 


Ifl 


7.46 37 
7,50 51 


7.46 37 
7,50 51 


" 


53 ^3 
■W 49 


K 


00 00 


50 

49 


89 








7.S4 29 


7,54 29 




45 71 


10 




4S 








>3 


7.57 77 


7.57 77 


13 


4» 23 






47 








14 
15 


7.60 g& 
7,63 9? 


7.60 99 
7,63 93 


12 


3901 
3602 


10 


00 00 


J6 

45 








16 
17 

l3 


7,66 7a 
7,69 4a 
7,71 90 


7,65 73 
7,69 4a 
7.71 go 


]- 


33 21 
30 58 
28 10 


J' 


00 CO 


44 
43 
42 








19 


7,74 2S 


7,74 25 


12 


25 7S 


10 


00 00 


41 






» 


20 

34 

26 

27 


7,76 47 
7.73 59 
7.80 61 
7,83 54 
7,34 39 

7,85 17 
7.37 87 
7,8g 51 


7.76 43 
7.78 59 
7, Bo bl 
7.B3 55 
7-84 39 

7.86 17 

7.87 87 
7.S9 51 




23 52 
21 40 
19 33 
17 43 
15 6t 

13 83 
12 13 
1049 


;: 


0000 


40 

39 
33 

11 

35 

34 
33 


89 






z8 


7,91 09 


7.91 09 




o3 91 






3^ 








29 


7,93 61 


7,92 61 


12 


07 39 


10 


00 00 


31 









80 


7.94 c3 


7,94 09 


12,05 91 


.0,0000 


80 


89 




• 


' 


l^cos. 


!<=£ cote. 


bguna. \ W.ia. \v\.\-0^ 


^_ _^J 



6o 


£4gmriam&r S& 


W»M^7k)«CRft 




b. 


IL 


i^«. 


!=««-«. 


lc««* 


k«<» 




T 


» 


- « t3 


T.Mcg 


12,05 9" 


10,00 00 


i 




?I 


7-95 S' 


7.95 !" 


t2,Q( 49 


1 0,00 00 






33 


7.^ as 


7.96 &9 


li,o3 II 


[O.OO 00 






33 


7.98 M 


7.93 K 


ia.01 77 


lOtoo 00 






« 


7.93 5= 


-.99 Sa 


IV» 48 


lO^OOOO 


«i 




35 


3.007S 


8,0073 


11.99 «a 


lO^OO oo 


>5 




36 


3,0a 00 




11,98 00 


10,00 00 








37 


3,03 ig 


<03 19 


ii,g6 Si 


10.00 00 


23 






39 


i.o4 3S 


S,<M 33 


11.95 65 


10,00 00 


12 






» 


i.os 43 


3.0S 43 


11.94 5= 


(0.00 00 


11 




o 


4fl 


3,o6 53 


8.06 5S 


n,93 4a 


lOwOODO 


M 


81 




41 


3.07 65 


S,o7 6S 


11.93 35 


II^OOOO 


'9 






42 


3,oS 70 


S,o8 70 


11,91 90 


10,0000 


i9 






4J 


S.09 73 


3,og :a 


11,90 sS 




17 






*4 


3,10 -J 


9,ioT« 


...Sq sS 


10,0000 


16 






a 


8.11 69 


8,11 JO 


11.85 30 


>o,oo oo 


■i 






46 


S,» 6S 


8.1J 6s 


",S7 35 


lO^OO DO 


n 






47 


S.I3 53 


3.13 5S 


.1,86 41 


10,00 DO 


ij 






43 


9.14 -W 


3,14 50 


11.8S 50 










49 


S.lS 39 


S.15 39 


11.84 60 


IQ,00 00 


*' 







SO 


S.16 S7 


S,i6 27 


"i.!3 73 


9.99 99 


10 


M 




Si 


8,17 13 


3,17 13 


ii,Sa 87 


9.99 99 


I 






5a 


3,17 97 


l:\lt 


11.S9 03 


9>99 99 






S3 


8,lS So 


ii.Si so 


9.99 99 


1 






S4 


8.19 5i 


3,19 6a 


11.80 33 


9.99 99 


6 






55 


3,20 41 


3,2041 


11,79 S9 


9,99 99 


S 






56 


i.2I 19 


^='!2 


11.78 Eo 


9.9999 


4 






S7 


S.ei 96 


3,ai 96 


11.73 04 


9,99 99 


J 






53 


S.aa 7" 




11.77 as 


9.99 99 


9 






S9 


8.23 46 


b!=3 46 


11,76 54 


9.9999 


' 




1 





8,24 19 


3,24 ") 


I..7S 31 


9.99 99 


ft 




^ 


log™ 


logc^K 


W-.\v,^\^ 



Logarithmic Situs and Tati^etits. fi 




D. 


M. 


lt.g«™. 


log UU.C 


Jog IDfg. 


lc«c™. 






I 




3 
4 


8,24 19 

8.24 90 

8.25 61 
B,26 30 
8,2699 


8,24 19 
8,24 9' 
8,2s 62 

5.26 31 

8.27 «. 


11.75 81 
i:,75 09 
",7t 38 
11,73 S9 
"■73 <" 


9.99 99 
9.99 99 
9.99 99 
9.99 90 
9.99 99 




It 


89 




5 
6 
7 
8 
9 


3,27 66 
S,23 32 

slag 62 
8,3025 


8.27 67 

3.28 33 
3,23 99 

8.29 63 

8.30 25 


11,73 33 
11,71 67 
ri,7i or 
tl,70 37 
11,59 74 


9i99 99 
9,99 99 
9.99 99 
9.99 99 
9.99 99 


55 
53 
SI 






1 


10 

13 
14 


a,3o as 
8,31 49 

8,33 10 
8,3a 70 
S,33 29 


8.30 89 

5.31 50 

8.32 II 
8,3a 71 

8.33 30 


11,69 11 
11,68 40 
11,67 S9 
11,67 29 
11.66 70 


9.99 99 
9.99 99 
9.99 99 
9.99 99 
9.i;9 99 


50 

ii 

-17 
46 


88 






15 
l6 
17 
i8 
'9 


8.33 87 
9-34 45 

5.35 02 
B,3S SS 

5.36 13 


8.33 89 

8.34 40 

8.35 03 

3.35 59 

8.36 14 


11,66 IT 
ir.65 54 
11.64 97 

r4ti 


9.99 99 
9.99 99 
9.99 99 
9-09 90 
9.99 99 


45 
44 
43 
42 






ll 


SO 

23 
24 


8,36 63 
B.37 « 

8.3a So 


3.36 69 

8.37 23 

H? '^ 

3.38 2g 
8,33 si 


1 1.63 3r 
it,62 77 
11.62 24 
r,,6i 7. 
11,61 19 


9.99 99 
9.99 99 
9.99 99 
9.99 99 
9.99 99 


40 

39 
33 
37 
36 


88 






as 

26 

37 
28 

29 


8,41 31 


S.-q 33 

8.39 83 

!"^°" 

8.40 83 

3.41 3a 


ii,&o 63 
i.,6a 17 
11,59 f'l 
11.59 17 
it.58 63 


9.99 99 
9,99 99 
9.09 99 
9.99 99 
9,99 98. 


35 
34 
33 
32 
31 






1 


so 


8,41 79 


8,41 Sr 


[1.5a 19 


9,99 98 


30 


88 




• °^' 


;^™,/;o,.=.e. 


lag >^B. 


V,«,...\.^ 


-■'\N- 


L 




■ ■«■ 


■ 








■"TTTi^^ rfh'i'ft 


■ 


^H 



6i 


Zogaritfimu Sinet and 


Tangenis 






' r>. 


u. 


los^^ 


lo«U^. 


log COlg. 


lc«™. 






T 


3fl 


S,4l 7') 


S,4. 8. 


..,58 19 


9,99 98 


80 


M 




31 


S.4> >1 


S.43 29 


11.57 71 


9.99 93 


29 






3= 


S.43 7S 


3,43 76 


n,57 24 


9.99 9S 


S3 






33 


S,43 s» 


3,43 =3 


..,56 77 


9.99 93 


a? 






34 


3,43 tS 


8,43 70 


11,56 30 


9,99 98 


ab 






35 


S,44 14 


3,44 16 


...55 84 


9,99 98 


25 






3f' 


S,44 59 


8,4461 


11,55 39 


9.99 98 


84 






3T 


S,45 04 


3,45 oG 


",54 94 


9,99 98 


n 






3? 


5.45 49 


S.4S 51 


11.54 49 


9.99 gS 








39 


3,45 93 


3i4S 95 


11,54 OS 


9.99 98 


21 




1 


40 


3,46 37 


3,46 33 


11,53 6" 


9,99 98 


80 


SI 




41 


S,46 So 


3,46 8a 


11.53 13 


9,99 98 


I! 








3,47 aj 


3.47 =4 


11.5a 75 


9.99 93. 






43 


3,47 65 


3,47 67 


",5a 33 


9.99 98 


17 






44 


J.43 07 


a,43o9 


11,51 9> 


9.99 93 


IG 






45 


S,48 43 


3,48 50 


ll.Sl 49 


9.99 98 


15 








3,4^ 9^' 


S,43 93 


11,51 oS 


9.99 98 


14 






47 


3,49 3i> 


8,49 3i 


11.50 67 


9.99 98 


13 






4S 


3.49 71 


3.49 73 


11,50 37 


9.99 98 








4>J 


3,50 u 


S,50 13 


11,49 87 


9,99 98 


1' 




1 1 


50 


8,50 50 


8,50 S3 


■1.49 47 


9.99 98 


10 


» 




51 


3.;o 90 


8.50 92 


11,49 o3 


9.99 98 


9 






52 


S.5t a9 


3.51 31 


n.48 69 


9,99 98 


S 






53 


S.>;t 67 


8,51 70 


11.43 30 


9.99 98 


7 






54 


S.52 05 


S,sa o3 


11,47 93 


9.99 98 


6 






55 


3,5a 43 


3,53 46 


11,47 54 


9.99 98 


5 








8,5a 81 


3.5a 83 


.1,47 :6 


9.'J9 97 








57 


8. S3 13 


8,53 at 


11,46 79 


9.99 97 


3 






ss 


8,53 55 


8,53 53 


11,46 42 


9.99 97 








59 


8.53 93 


3.53 94 


11,46 05 


9.09 97 


^ 




2 





3,54 23 


i5,54 3t 


11,45 69 


9.99 97 





Bf 


Tl 




tosc^=. 


lug cots 


^ \ns™s. \ Wi". V^ix'' 



IT 




tangents 




63 


1. 


M. 


tag .in. 


!.«-=.. 


logrolg. 


bEO«, 








r 





8,54 23 


8 54 31 


11,45 69 


9.99 97 





88 








8,54 6 J 


8;54 67 


11,45 33 


9-99 97 


59 












8,55 03 


11,44 9? 


9,99 97 


53 








3 


8.55 35 


8,55 33 


11,44 62 


9.99 97 


67 








4 


8,5S TO 


8,55 73 


11.44 =7 


9,99 97 


56 








5 


8,56 OS 


8,56 o3 


11,43 92 


9,99 97 


55 








6 


8,56 40 


8,5& 43 


11,43 57 


9,99 97 


5-1 








7 


8,56 74 


a.56 77 


H.43 23 


9.99 97 


53 








8 


8.57 08 


8,57 I' 


rt,43 Eg 


9.99 97 


I"' 








9 


8.57 42 


3,57 45 


".42 55 


9.99 97 


51 






i 


10 


8,57 76 
8,5809 


tin^ 


11,42 21 
ii.4r 83 


9.99 97 
9,99 97 


50 


87 








8,58 42 


a.58 45 


11.41 55 


9.99 97 


43 








13 


8,5a 75 


8,58 73 


11,41 22 


9,99 97 


47 










8.59 °1 


8.59 10 


11,40 89 


9.99 Q7 


46 








15 


8,59 39 


8.59 43 


11.40 57 


9,99 97 


45 








i6 


8,59 71 


8,59 75 


11,40 S5 


9,99 97 










17 


8,6003 


8,6007 


11,39 93 


9.99 97 


43 








i8 


8,6035 


8,60 33 


11,39 62 


9,99 96 


42 








"9 


8,60 66 


8,60 70 


11,39 30 


9,99 96 


41 






I 


20 


8.60 Q7 

8.61 23 


8,61 01 
S,6i 32 


;;;§ z 


9,99 96 
9,99 96 


10 

39 


87 








8,61 59 


a,&I 63 


11,53 37 


9,99 96 


33 








23 


a,6i Eg 


8,6r 93 


11,38 07 


9,99 96 


37 








=4 


8.63 20 


8,6a 83 


11,37 77 


9,99 96 


36 








25 


3,62 50 


3,6a 53 


l';,37 46 


9.09 96 


35 








a6 


8.62 79 


8,6a 83 


11.37 17 


9,99 96 


34 








a? 


8,53 CK, 


3,63 13 


11,36 87 


9,99 96 


33 








3S 


8,63 38 


8,63 43 


11.36 57 


9,99 9^^ 


32 








29 


8,63 &3 


3,63 7* 


11,36 33 


9,99 96 


31 






! 


80 


8,63 97 


%M 01 


".?5 99 


9,99 96 


30 


87 


\m 


~ 


~ 


J^c«. 


log COlg. 


losung. 


^!L^-V_ 



Logarithmic Sines and Tangents. 



a. 


M 


]»g.in. 


Icgl^ng. 


IcgCtg," 


logro,. 


■ 


2 


30 

31 
32 
33 
34 


3.fi3 97 
S,64 a6 
8.64 54 

3.64 B3 

8.65 II 


S.64OI 
8,64 30 
8,64 53 

8.64 87 

5.65 IS 


■1-35 99 
11, 3S 70 
J1.35 41 
",35 13 
n,34 Bs 


9.99 96 
9.99 96 
9.99 96 
9.99 96 
9.99 9^"' 


SI 

it 




3 

39 


3,6s 39 
8,f,5 67 
S,(.5 55 
8,t,6 22 
8,56 EQ 


a,6s 43 

5.65 7' 
3,6s 99 

8.66 27 
8,6654 


11.34 56 
11,34 23 
n,34 o' 
11.33 73 
">33 46 


9.99 96 
9.99 95 
9-99 95 
9.99 95 
9.99 95 


24 
23 


a 


40 

42 
43 

44 


8.66 77 

3.67 04 
8,67 31 
S,67 57 
B,67 B4 


8.66 83 

8.67 62 
8,67 Bg 


",33 13 
11,3a 91 
11.31 64 
",32 33 
11,3a II 


9.99 95 
9.99 9S 
9.99 95 
9.99 95 
9.99 95 


2< 




47 
43 
49 


8,63 10 
8,68 37 
8,68 63 
8,63 Bg 
B.69 14 


3,68 IS 

8,63 42 
8,63 68 
3.68 94 
3.6920 


11,31 85 
ri.31 53 
11,31 32 

11,30 So 


9.99 95 
9.99 95 
9.99 95 
9.99 95 
9,99 95 


'5 
14 
13 


3 


50 

51 
53 
53 
54 


8,69 40 

8.69 65 
8,6(, 91 

3.70 16 
8,;q 41 


8.69 45 
8,69 ;i 
8.6996 

8!70 46 


".30 S5 
11,30 29 
tl,30 04 
11,29 79 
",39 53 


9.99 95 
9.99 95 
9.99 95 
9.99 94 
9.99 94 


U 

9 
8 

I 




55 
56 

s 

59 


8,70 66 

8.70 9^3 

3.71 15 
8,71 39 
8,71 64 


8,70 7J 

8.70 q6 

8,'7i 45 

8.71 JO 


",29 29 
",29 04 
11,23 79 
11,28 55 


9.99 94 
9.99 94 
9.99 94 
g.og 94 
9.99 94 


5 
3 


1 ^ 





8,71 8S 


8.71 94 


J1.2SD6 


9.99 94 





• 


J_ 


Jog CO.. 


lug CMI 


toatu^. \ Vi^vm. 


M. 







M. 


log sin. 


iogung. 


logcotg. 


logcoi. 









S,7I 88 


8,71 g4 


ii.bS d6 


9,99 94 





87 




8,72 12 


£.n 18 


11,27 82 


9.99 94 


59 








S,72 36 


8.73 as 


II, H7 5S 


9.99 94 


53 






3 


8,73 6o 


S,72 66 


11,27 34 


9.99 94 


57 






4 
5 


a,7a S3 
8,73 07 


3,7a 90 

8.73 13 


ii,fl7 ic 
,i,2G 87 


9.99 94 
9-99 94 


5£> 
55 






6 


S,73 30 


a-73 37 


11,26 63 


9,99 94 


54 






7 


8,73 53 


8,73 60 


11,20 40 


9,99 94 


53 






8 


8,73 77 


8,73 83 


11,26 17 


9,99 93 








9 


8,74 00 


3,74 d6 


II,2S 94 


9.99 93 


51 






Ifl 


8,74 23 


8,74 29 


".25 71 


9.99 93 


50 


86 






8,74 45 


8,74 52 


:i,25 43 


9.99 93 


■*i 








8,74 68 


8,74 75 


11.2S 25 


9.99 93 


48 






13 


8.74 91 


8,74 97 


",25 03 


9.99 93 


47 






14 


B,75 "3 


8,75 20 


11,34 8a 


9.99 93 


46 






15 


8,75 35 


3,75 42 


11,24 58 


9,99 93 


45 






lb 


8,75 57 


8,75 64 


it,24 35 


9,99 93 


44 






17 


8,75 79 


8.75 87 


11, n 13 


9,99 93 


43 






i8 


S,76 01 


e.76og 


11,33 91 


9,99 93 


42 






ig 


3,76 aa 


8,76 31 


11,23 69 


9,99 93 


41 






20 


8.76 45 


a. 75 52 


11,23 47 


9,99 93 


40 


86 






8,76 67 


8,76 74 


11,23 26 


9,99 93 


39 








8,76 88 


3,75 96 


n,23 04 


9,99 93 


33 






23 


8,77 10 


8,77 17 




9,99 95 


37 






a* 


8,77 31 


8,77 39 


11,22 61 


9,9993 


36 






as 


8>77 5* 


8,77 60 


11,22 40 


9.99 92 


35 






36 


3,77 73 


8,77 8. 


11,28 ig 


9.99 92 


34 






27 


8,77 9* 


8,78 02 




9,99 92 


33 






28 


8,78 15 


8,78 33 


ii^ai 77 


9.99 92 


32 






ag 


8,78 36 


8,78 44 


i.,2i 56 


9-99 93 


31 






[ 8C 


8,78 57 


8,78 65 


ii.=I 35 


9.99 92 


80 


86 




' 


lOe COS. % OOlg. 


i=gt«nE.\i^™. \^a:^ 


L 


■. J 



66 




Logariihmie Situs and Torments 






D. 


M 


log HO. 


loK-ang. 


]<-gcotff. 


lo«™. 






T 


80 


B.78 57 


8.78 65 


11,31 35 


9,99 92 


80 


86 






8,78 77 


8,73 85 




9.99 92 


29 








8,78 93 


8,79 0^ 


ir,ao 94 


9,99 9a 


28 






33 


8.79 I8 


8,79 87 


11,20 73 


9-99 ga 


>7 






34 


8.79 39 


8,79 47 


11,20 53 


9.99 9^ 


26 






35 


8,79 50 


8,79 67 


ii.M 33 


9,99 91 


11 






36 


8,79 79 


3.79 37 




9.^9 91 


24 






37 


8.79 99 


a,8o oS 


11.19 93 


9,99 91 


23 






38 


8,60 >g 


S,8o as 


11,19 7S 


9.99 91 








39 


8,80 39 


8.80 48 


u,:9 52 


9,99 91 


21 




8 


40 


8,80 53 


8.80 67 


11.19 33 


9.99 91 


20 


se 






B,8o 73 


8, 80 87 


11,19 '3 


9.99 9' 


;t 








8, So ga 


8.3t 07 


11.18 93 


9,99 91 






43 


8.8l 17 


8,31 25 


11.18 74 


9.99 91 


17 






44 


3.8i 37 


B,8i 46 


11,18 54 


9.99 91 


16 






45 


a, 81 56 


3.3. 5s 


11,18 35 


9.99 91 


15 






46 


l'\^ " 


3.B1 85 


.1,18 15 


9.99 91 


14 






47 


8,8[ 9+ 


8,B2 04 


11,17 96 


9.99 90 


'3 






49 


8,8a 13 


8.B2 23 


tl,l7 77 


9.99 90 








49 


8,Ba 32 


8,8a 4a 


",17 53 


9.99 90 


" 




8 


50 


8,8a 51 


8,aa 6t 


11.17 39 


9,99 90 


10 


8( 






8,8a 70 


8,8a 80 


11,17 20 


9,99 90 










8,aa 89 


a.Sa 99 




9,99 90 








53 


8.83 07 


8,83 17 




9,09 90 


7 






54 


8,83 25 


8,33 36 


11,16 6+ 


9.99 9° 








55 


S.83 45 


3,83 55 


ii,t6 45 


9.99 90 


5 






56 


8,83 63 


S.33 73 


i.,i6 27 


9.99 90 


4 






57 


8,83 3i 


3,33 92 


11, 15 08 


9,99 90 


3 








8,3400 


8,84 .0 


11,15 90 


9,99 90 








59 


8,84 IS 


8,34 33 


11,15 7= 


9,99 89 


• 




4 





8,84 36 


3,84 4fi 


11,15 54 


9.99 89 





8( 


J_ 


_1 


lc«™. 


log eolg. 


log t^t. 


leg aa. 


M. 


1: 



£j^fXniK iillc Stiffs fMfta jftff^fftfs* 6 




U. 


kgsn. 


logu.^. 


log COlg. 


l»g™. 






~0 


8.84 36 


8.84 45 


ll.JS 54 


9,99 89 





"so 




8,84 54 


8,84 65 


11. "5 35 


9,99 89 


59 








8.S4 72 


8.34 83 


11,15 17 


9,99 89 


58 






3 


8,8490 


8,8s 01 


11,14 99 


9.99 Si) 


57 






4 


8,85 07 


8,85 18 


.1,14 81 


9.99 89 


56 






5 


B,8s as 


a.as 36 


11,14 64 


9,99 89 


55 






6 


8,8s 43 


8,85 54 


TI.14 46 


9.99 89 


54 






7 


S.85 to 


8,85 78 




9,99 89 


53 






8 


8,95 78 


8,S5 89 


11.14 II 


9.99 89 


52 






9 


8,BS 95 


a,B6 07 


11,13 93 


9-99 89 


51 






10 


8,S6 13 


8,S6 24 


11,13 76 


9,99 88 


50 


85 






8,8630 


8,S6 43 


ii,>3 58 


9,99 88 


49 








8,8647 


8,86 59 


11,13 41 


9,99 88 


48 






13 


8,86 64 


8,86 76 


11.13 24 


9.99 88 


47 






14 


8,86 &3 


8,86 93 


11,13 06 


9,99 88 


4& 






IS 


8,8699 


8,87 II 


II. la B_9 


9,99 88 


45 






i6 


8,87 16 


8,87 38 




9,99 83 


44 






17 


8.87 33 


8.87 45 


11,12 55 


9,99 88 


43 






18 


8,87 49 


8,87 62 


11,12 33 


9,99 88 


43 






19 


3,87 66 


8,87 73 




9-99 33 


4' 






8(1 


8,87 83 


8,87 95 


11 1= 0^ 


9,99 S3 


40 


65 




31 


8,8799 


8,88 12 


11,11 63 


9.99 87 


39 








3,88 16 


8,83 29 


11,11 71 


9,99 87 


33 






23 


8.88 33 


8,68 45 


11,11 55 


9-99 87 


37 






=4 


8.88 49 


8,33 63 


I.,.. 38 


9.'J9 87 


3& 






as 


8.B8 6s 


8,88 73 


11.11 SI 


9.':9 87 


35 






s6 


8,88 83 


8,88 95 


II. u 05 


9-99 87 


34 






27 


8,88 98 


8,89 n 


11,10 89 


9.99 87 


33 






38 


8,89 .4 


8,89 27 


Ji,io 73 


9.99 87 


33 






39 


8,89 30 


8,8944 


11,10 s6 


9,99 87 


31 






80 


8,89 46 


C.Sg 6o 


n,io 40 


9.99 87 


ao 


85 






i«™. 


hs corg. 


lOBUnB. \ \o8™. \l.V-\» 


\< 


^k 1 





8 




Logariihmie Sines and Tangents 






^ 


M. 


Jfg^in. 


l^gUng. 


logCLltg. 


IogC3.. 






t 


80 


B,89 46 


a.eg 60 


11,10 40 


9,99 B7 


80 






31 


8.9g 62 


8,89 76 


11,10 24 


9,99 S6 


29 






3a 


3,89 78 


8,39 93 


11,10 oS 


9.99 S6 


38 






33 


8,8994 


8,90 o3 


11,09 9= 


9,99 86 








34 


8,90 10 


8,90 =4 


11,09 T^ 


9.99 86 


26 






35 


S.QO 26 


S,90 40 


11,09 ^° 


9.99 86 


25 






31 


B,90 43 


8,90 56 


11,09 44 


9.99 66 


24 






37 


8,90 57 


8,,p 71 


Ii.og e6 


9.99 86 


33 






38 


8,90 73 


8.90 B7 


11,09 13 


9.99 86 








39 


8,90 BS 


8,yi 03 


1..08 97 


9.99 8S 


31 




i 


40 


8.gl 04 


9,91 18 


ii,oS 81 


9,99 86 


2( 






41 


8,91 19 


8.9 1 34 




9.99 85 


"9 






42 


8.91 33 


8,91 49 


:i,o3 50 


9.99 85 


18 






43 


8.91 50 


8,91 65 


<i,o3 35 


9.99 85 


'7 






44 


8,91 65 


8,91 Bo 


11,08 20 


9.99 85 


16 






45 


8,91 ai 


8,9( g6 


11,08 04 


9,99 8s 


IS 






46 


8,91 96 


8.9a I. 


11,07 Bg 


9,99 85 


14 






47 


8.92 11 


S,93 26 


11,07 74 


9.99 8s 


13 






4S 


8,9a 26 


8,92 41 


11,07 59 


9.99 85 








4g 


8,93 41 


8,93 56 


11,07 43 


9.99 85 


■' 




i 


50 

51 


3,92 56 
8,92 71 


8,93 73 
a.93 87 


11,07 23 
11,07 J3 


9.99 84 
9.99 84 


K 

9 






52 


9,92 86 


3,93 oz 


11,06 9S 


9.99 84 








53 


9,93 01 


8.93 16 


ii,c6 83 


9,99 84 


7 






34 


8,93 15 


8,93 31 


11,06 69 


9.99 84 








55 


8,53 30 


8,93 46 


I1,d6 54 


9,99 84 


5 






56 


8,<)3 45 


8,93 Si 


ii,o6 39 


9,99 84 








H 


8.93 59 


8,93 76 


11,06 24 


9,99 84 


3 






5S 


3,93 74 


8,93 go 


11,06 ro 


9.99 84 








59 


8,93 88 


8,9403 


".05 95 


9.99 84 


t 




S 





8,94 03 


8,94 ig 


11,05 80 


9.99 83 





/ 


- , 


kgdo,. 


loECOlg. 


logiinj. 


lo« sin. 


"m! 



" £ogaritkmic Sifies and Tangents. fig 




M. 


l,««n. 


log Inng. 


'°g CDlg. 


log™. 






o 

3 
4 


8,94 03 
8,94 17 
8,94 3= 
8.94 46 
8,94 6a 


8.94 19 
8.94 34 
8.94 4S 
S.04 63 
8.94 77 


n,05 Eo 
It, OS 66 
11,05 SI 
n,o5 37 
11,05 23 


9.99 83 
9,99 83 
9.99 S3 
9,99 83 
9,99 83 




% 

57 
56 


86 


1 

I 

9 


3.94 75 
8.9469 
8,9s 03 

8.95 '7 
8.9s 31 


8.94 92 
a,95 06 

8.95 20 
8,95 34 
8,95 49 


11,05 08 
11,04 94 

ii',o4 ee 
11,04 51 


9.99 F3 
9,99 83 
9,99 83 
9.99 8^ 
^,99 82 


55 
54 
53 

52 

51 






14 

II 
la 

14 


8.9s 45 
8.9S S9 
8,95 73 


S.95 63 

8.95 77 

8.96 19 


11,04 37 
11,04 23 
11,04 00 

",03 9S 
11,03 81 


9,99 82 
9.99 32 
9,99 82 
9,99 82 
9,99 8= 


SO 

49 

48 

46 


81 




19 


8.96 14 
8,96.8 

8,96 43 
8,g6 55 
8,96 69 


8,96 32 
8,96 46 
8,96 60 
8,96 74 
8.9688 


11,03 67 

u,03 54 
lt,03 40 
11,03 ^^ 
ri,03 12 


9,998a 
9,99 82 
9,99 8r 
9.99 81 
9,99 Si 


4S 

43 
42 

41 






SO 

24 


8,g6 8a 
8,9696 
8,97 09 
8,97 83 
8.97 36 


8,97 01 
8.97 'S 

8,97 28 
8,97 43 
S,97 56 


ii'i ;! 

ii^oa 44 


9,99 81 
9.99 81 
9.99 Si 
9.99 81 
9,99 81 


40 

'^ 
37 
36 


S4 




39 


8)97 63 
8,97 76 

8.97 89 

8.98 03 


8,97 69 
8,97 62 

8.97 96 
8,9809 

8.98 22 


n,o2 31 
11,02 17 
11,02 04 

iiior 77 


9.99 81 
9,99 So 
9.99 So 
9,99 80 
9,99 80 


35 
34 
33 
32 
31 






so 


8.9a r6 


3.9a 3fi 


ri,ot 64 


9,99 80 


30 


84 


\ 


' 


"*'" 


l^g^tg. 


logtsng. ; \oBi\n. \w.\l» 


^ J 



70 Logariihmic Siiia and Tat^ 



^ 


u. 


i^.i~. 


lojt^- 


tog"* 


kf 


& 


W 


S.qS 16 


8,93 36 


II.OI 64 


9.9S 




3" 


8.y8 !9 


8.98 49 


ti.oi 51 


9.94 




31 


3.9S 43 


8.98 63 


11,01 38 


9.9S 




33 


a.is 55 


8.98 75 


ii.ot as 


9-95 




34 


8,93 63 


5,98 88 




9,99 




35 


8,9s 8. 


8.9901 


11,00 93 


9.99 




36 


8.98 W 


6.99 «4 


11,00 85 


9.99 




37 


9.99 ■>: 


8.99 =7 


11,00 72 


9.99 




33 


8.99 19 


3,99 40 


11,00 59 


9-99 




39 


8.99 3' 


8.99 S3 


11,00 47 


9.99 


6 


M 


B.9945 


3,9966 


it,oo 34 


9.99 




41 


8,99 S3 


8.99 79 




9.99 




4a 


9,99 70 


8,99 92 


11.00 oS 


9.99 




43 


8.9983 


9,0005 


10,99 95 


9.99 




44 


8,99 96 


9,00 17 


10.99 33 


9.99 




45 


9.0008 


9,00 30 


10,09 70 


9.99 




46 


9.00 31 


9.0043 


'.1.99 57 


9.99 




•^l 


9,00 33 


g.^^ 55 


10.99 45 


9.99 




48 


9,00 46 


9.00 68 


10,99 32 


9.99 




49 


9,00 s8 


9,00 80 


10,99 19 


9.99 


& 


SO 


g,oo 70 


9,00 93 


10,99 07 


9.99 




51 


9.00 83 


9.W 05 


10,98 94 


9.99 




53 


g,oo 95 


9,01 18 


10,98 S3 


9.99 




S3 


9.01 07 


9,01 30 


10,98 70 


9.09 




54 


9,01 flo 


9.0^ 43 


10.93 57 


9.99 




55 


9.01 32 


9.1" 55 


10.98 45 


9.99 




56 




g.ot e? 


10.93 33 


9.99 




H 


g,OI 56 


9.01 80 


10,93 30 


9.99 




S8 




9,o> 92 


10,93 oS 


9.99 




59 


9,01 Bo 


9,02 04 


10,9; 96 


9.99 


e 





g,OI 93 


9.02 16 


l'J,9T 84 


9.09 


_L 


_L, 


iogco=. 


log CDlg. 


loElilOB. 


^W. 



■ Logarithmh Sihk and Tangents. 7 


■ 


i 


M. 


UsiLin. 


lea Ung. 


log CDtg, 


loBC«. 








1 


\ 

4 


9.01 9= 

9.02 04 

9.02 16 

9.03 28 

9.03 40 


9,o2 t6 

9,02 28 
9,0a 40 

9,02 SI 
9,02 64 


10.97 84 

ro,97 73 
1Q,97 60 
10,97 47 
10,97 35 


9.99 76 
9.99 76 
9,99 76 
3.99 'fi 
9.99 76 




IS 


S4 




s 

6 

7 

9 


g,oa S3 
9.03 99 


9,03 77 

9,03 DO 
9.03 12 
9,03 =4 


10,97 =3 
10,97 ir 

To;!^ f. 

io,q6 7G 


9.99 -5 
9.99 75 
g-og 75 
9-99 75 
9.99 75 


53 
54 

S3 

52 

51 






8 


10 

13 
14 


9.03 II 
9.03 -23 
9.03 34 
9-03 46 
9-03 S7 


9.03 36 
9.03 4a 
9.03 60 
9-03 71 
9,03 83 


10,96 64 
io,g6 52 
10,96 40 
10,96 29 
io,g6 17 


9.99 75 
9.99 75 
9.99 74 
9.99 74 
9.99 74 


50 

47 
46 


83 






15 

16 

19 


9,03 6g 
9.03 80 

9.03 92 

9.04 03 
9.04 15 


9.03 95 

9.04 06 
9,04 18 
9,04 30 
9,0441 


10,96 05 
10,95 93 
10,95 62 
10,95 70 
10,95 59 


9.99 74 
9.99 74 
9.99 74 
9,99 74 
9.99 74 


45 
44 
43 
42 
41 






8 


20 

34 


9,04 26 
9,04 33 
9,0449 
9,04 60 
9.04 71 


9.04 S3 
9,04 64 
9.04 76 
9,04 87 
9,04 99 


10,95 47 
10,95 36 
10,95 24 
10,95 13 
10,95 01 


9.99 73 
9,99 73 
9.99 73 
9.99 73 
9.99 73 


40 

37 
36 


88 






as 


9,04 83 

9.04 94 

9.05 03 
9,05 16 
9.05 27 


9,0s 10 

9,05 EI 

9.05 33 
9,03 44 
9.0s 55 


10,94 90 
10,94 79 
10,94 67 
10,94 56 
10,94 45 


9.99 73 
9.99 73 

9.g9 73 

9.99 7a 
9.99 72 


35 
34 
33 

32 

31 






ft 


80 


9.05 3Q 


9,05 67 


10,94 33 


9.gT 7a 


SO 


83 


V 




' 


'"«-- 


% <:o<B. 


l=Bt^g. \ \.8.i^ V■^>. 


L M 



7« L^ariihmie Sines and TangMtU 1 




D. 


M, 


l=g«n. 


log tang. 


log colg. 


l^^^ 




• 


T 


SO 


9.05 39 


9.05 67 


10,94 33 


9,99 72 


80 


81 






31 


g,05 50 


9,05 73 


10,94 22 


9.99 7a 


a 






32 


9,Q5 6r 


g,c5 B9 


10,94 " 


9.99 7a 








33 


9.05 73 


9,06 00 


10,94 00 


9,99 7a 


27 








34 


9.0s B3 


9,06 11 


10,93 89 


9.99 71 


a6 








35 


9.05 94 


9,06 as 


10.93 73 


9,99 71 


25 








36 


9,06 05 


9,06 33 


10,93 66 


9,99 71 


24 








37 


9.06 15 


g,o6 44 


10,03 55 


9,99 71 


23 








3a 


9.06 aG 


9,06 56 


10,93 44 


9-99 T' 










39 


9.06 37 


9.06 67 


to,93 33 


9.99 71 


ai 






s 


10 


g,o6 48 


9,06 77 


10,93 =3 


9.99 70 


KO 


81 






4' 


9,06 69 


9,06 38 


to,93 n 


9.99 70 


;i 








4i 


9,q6 70 


9,06 99 


10.93 01 


9.99 70 








43 


g,o6 So 


9,07 10 


10,92 90 


9.99 70 


17 








4-1 


9,06 91 


9,07 =1 


io,gi 79 


9,99 70 


16 








45 


g.07 02 


9,07 32 


10,93 68 


9.99 70 


15 








¥> 


9,07 la 


9,07 43 


10,9a 57 


9,99 70 


"4 








47 


9,07 23 


9.D7 54 


10, ga 46 


9.99 (") 


>3 








48 


9.07 34 


9.07 64 


10.92 36 


9,99 09 










49 


9.''7 44 


9,07 75 


10,92 45 


9.99 09 


^^ 






6 


5< 


9.07 55 


g,D7 86 


10.92 14 


9,99 69 


10 


S 






5' 


9.°7 65 


9,07 96 


10,9a 04 


9.99 69 


9 








52 


9,07 76 


9,08 07 


10,91 93 


9,99 69 


8 








53 


9,07 8fj 


9,08 IS 


10,91 8a 


9.99 og 


7 








54 


g."? 97 


9,o3 28 


ro,gi 72 


9,9968 


t 








55 


9,08 07 


9.08 39 


iD.gi 61 


9,99 68 










56 


9,ofl 18 


9,08 49 


lo.gi 50 


9,99 68 










57 


9,o9 23 


9,oB 60 


10.91 40 


9.99 6S 










58 


9,03 38I9.0B 70 


10,91 29 


9.99 63 










59 


9,08 49 


9,oB 81 


10,91 ig 


9,996a 








7 





9,08 50 


g,o8 gi 


10,91 og 


9,99 67 





a 


i 


/T-/T- 


1>«™. 


iDscatg. 


\oe«.T.B. 


log .in. 


jMal 
















— ■ 







I 


logarithmic Siner and Tangents. 7^ 




I 


1os«n. 


1«K,=^G. 


logC^tG. 


log,:™. 








i 

3 
4 


9.08 5g 
9,uB 69 
9,0a 79 
9.o3 90 

9.09 00 


9.08 91 
9,D9 o2 

9.09 la 

9,09 23 


10,91 09 
10.90 93 

10,90 BS 
10,90 77 
10,90 67 


9.99 f>l 
9.99 67 
9.99 67 
9.99 67 
9,99 67 




59 

57 
56 


S8 




6 
9 


9,09 10 
g.09 20 
9,c;9 30 
9,09 40 
9,09 SI 


9.09 43 
9.09 54 
9,09 64 
9,09 74 
9,09 84 


10,90 57 
ro,9o 3,f> 
10,90 36 

10,90 15 


9.99 67 
9,09 67 
9,99 66 
9.99 f" 
9,99 66 


55 
54 
53 
52 
5( 








10 
t4 


9,09 61 
9.09 71 
9,09 Br 

9.09 91 

9.10 01 


9.09 95 

9.10 OS 
9.10 15 
9.10 as 
9.10 35 


10,90 05 
10,89 05 
10,89 Bs 
10,89 75 
10,89 ^5 


9,99 66 
9.99 06 
9.99 66 
9,99 65 
9.99 65 


50 

49 
43 
47 
46 


82 






9,10 II 

9,1Q » 

9,10 30 
9.10 40 
9,10 50 


9.10 4S 
9.10 65 
9.10 66 
9,10 76 
9,10 S6 


10,89 55 
10,89 44 
10,89 34 
10,89 24 
10,89 '4 


9,99 65 
9,99 65 
9,99 65 
9.99 6S 
9.99 64 


45 
43 
41 








9,10 60 

9,10 70 
9,10 79 
9,10 89 
9,1099 


9.10 95 
9,n 06 

9.11 15 
9." as 
9." 3S 


10,89 04 
10,88 94 
10,88 84 
JO, 88 75 
10, 83 65 


9,99 64 
9.99 64 
9.99 64 
9.99 64 
9,9964 


40 


83 






9,n 09 

9,11 13 
9,11 38 
9,11 3B 
9." 47 


9." 4S 

9." 55 
9." 65 
9." 75 
9.11 84 


lo,88 55 
10,83 45 
10,88 35 
10,83 25 
10,88 15 


9.99 63 
9.99 03 
9.99 63 
9.99 ^3 
9,99 63 


35 
34 
33 
3* 
31 






■ :9 SO 


9.11 57 


9,11 94 


10.B9 06 


9.99 63 


so' 82 






'-"-■ 


leg CC,g. 


log tang. J W ^--n- \«..\-Q 


^S. 


■^ ^ 







1 




..|m. 


!<««■.. 


IngUng. 


IngcMg. 


1=6 «-^ 


l| 


' 


SO 

31 

32 

33 
34 


9." 57 
9.II 67 
9,11 76 
9,11 86 
9." 95 


9.11 94 
9,IZ 04 

9.12 14 
9." =3 
9,1a 33 


10, aa 06 
10,87 96 

10.87 86 
lo;g7 67 


9.99 63 
9.95 62 
9.99 62 
9.9962 
9.99 6a 


SO 

29 

27 


9 






35 
36 

39 
39 


9.12 OS 

9.12 14 

9.13 24 
9. '3 33 
9,13 42 


9." 43 
9,12 52 

9.12 63 
9," 72 

9.13 St 


10,87 S7 
10,87 47 
10,87 35 
10,87 ^8 
10,87 19 


9,99 63 
9,99 6' 
9.99 6t 
9.99 61 
9.99 61 


25 
24 

i3 






7 


40 

43 

43 
44 


9,12 52 
9,12 6t 
9.12 71 

.J,I2 80 

9.1= 89 


9.12 91 

9.13 00 
9,13 10 
9,13 19 
9.13 29 


10,8709 
10,87 00 
io,8& 90 
10,86 S. 
10.86 71 


9.99 61 
9,99 61 
9.99 6t 
9.99 60 
9,99 60 


SO 

it 

17 

t6 


« 






11 

47 
43 
49 


9,13 93 
9,13 o3 
9,13 17 
9,13 =6 
9.13 35 


9,13 38 
9,13 43 
9>'3 57 
9.13 f>7 
9,13 J& 


!o,85 62 
10,86 52 
•0,86 43 
10.86 33 
10, 86 24 


9.99 60 
9.99 60 

9.99 60 
9.99 60 
9.99 59 


13 






7 


50 

51 
52 
53 
54 


9.13 45 
9. '3 5+ 
9.13 63 
9.13 72 
9.13 Si 


9.13 85 

9.13 95 
9,1404 

9.14 13 
9.14 S3 


to,86 15 
10, 85 05 
10,85 96 
10.8s S7 
10,85 77 


9.99 59 
9.99 59 
9.99 S9 
9.99 59 
9.99 59 


10 

t 
7 

6 


« 






57 
59 


9.13 90 
9, '3 99 
g.:4 08 
g.14 17 

9.14 27 


9-14 32 
9,14 41 
9,14 50 
9,14 60 
9.1469 


10.85 63 
10,85 59 
10,85 50 
10,85 40 
10,85 31 


9.99 sa 
9,99 sa 

9.99 58 
9.99 S8 
9.99 S8 


5 

4 
3 




y 


8 





9.14 36 


9.'4 -S 


10,35 2z 


'J.Og 57 





a 


//' 


tog CO.. 


log COlg. 


logfflne. 


l^-'- 


[k. 


E 


■ 





ZogarUkmie Sines and Tangents. 75 




. M. 


log«n. 


iDgUag. 


loE ™.g. 


logcfs. 


' 






3 
4 


9,14 3& 
9.14 44 
9. '4 53 
9,14 63 
9.14 71 


9,14 7S 
9.14 87 

9.14 96 
Oris OS 

9.15 14 


10,85 =3 

10.83 :3 
jo,85 04 

10.84 95 
10,84 85 


9.99 57 
9.99 57 
9,99 57 
9-99 57 
9,99 57 




59 

58 
57 
56 


ss 


i 

9 


g,l4 So 

9.14 Bg 
9,1498 

9.15 07 
9.15 16 


9.1s 24 
9.15 33 
9.15 42 
9-15 El 
9.15 So 


10.84 76 
10,84 67 
10,84 53 
10,34 49 
10,84 40 


9-99 57 
9.99 56 
9,99 56 
9-99 56 
9,99 56 


55 
54 
53 
52 
51 






10 

13 
14 


9,15 24 
9.IS 33 
9.15 4= 

9.15 St 

9,15 60 


9,15 6g 
9. '5 73 
9,15 87 

9.15 96 

9.16 05 


10, S4 31 
10.84 22 
10,84 13 
10,84 04 
10,83 95 


9.99 56 
9,99 56 
9-99 55 
9.99 55 
9.99 55 


60 

49 
48 


81 




15 
16 

»9 


9.15 68 
9,"5 77 

9.15 66 
9-15 94 

9.16 03 


9.16 13 

9.'6 31 
9,16 40 
9,16 49 


10,83 86 
10,83 78 
10,83 69 
10,83 60 
10,83 51 


9.99 55 
9.99 55 
9.99 54 
9.99 54 
9,99 54 


45 
44 

'i 

41 






20 

23 
24 


g,i6 12 
g,i6 so 
9,16 29 
g,i6 37 
9,16 46 


9,16 58 
9,16 66 
9,16 75 
9.16 84 
9.16 93 


10,83 42 
10,83 33 
10,83 25 
10,83 16 
10,83 07 


9.99 54 
9.99 54 
9.99 53 
999 53 
9,99 S3 


40 

31 

37 
36 


81 




27 
38 


g,i6 54 
9,16 63 
9,16 72 
9, 16 80 
9,15 69 


9,17 02 
9,17 10 
9,17 19 
9,17 aS 
9,17 36 


10,82 98 
10,82 90 

10.82 81 

10.83 72 
10,82 64 


9,99 53 
9.99 53 
9.99 53 
9.90 52 
9.99 52 


35 
34 
33 
33 
31 






80 


9,16 97 


9,17 45 


10,82 55 


999 52 


SO 


81 


k 




Us™. 


J.sco,g. 


1<^ ^i. 


loft.^^. \U.\^. 


^ ^ 



76 



D. 



s 



8 





■ 


M. 


log«=. 


log 


3 


kg^tg. 


l^g ™. 








"o 


9.19 43 


9.19 97 


10, 3o 03 


9.99 46 





81 




9.19 SI 


9. a 


05 


10,79 95 


9.9946 


^2 








9-19 59 


9,2 


•3 


ro.7q S7 


9,99 46 


58 






3 


9,19 67 


9,= 




10,79 73 


9,9946 


^I 






4 


9.'9 75 


9,20 30 


io,79 70 


9.99 45 


56 






5 


9.19 83 


9.2 


^l 


10,79 62 


9.99 45 


55 






6 


9,19 91 


9.2 


46 


10,79 54 


9.99 45 


54 






J 


9.19 99 


9.2 


54 


10,79 46 


9.99 45 


53 






8 


9,20 07 


9.2 


62 


10,79 38 


9.99 45 


52 






9 


9,ao 14 


9.2 


70 


I0.79 30 


9,99 44 


51 






10 


9,20 S3 


9.2 


1^ 


10, 79 22 


9,99 44 


50 


80 






9,20 30 


9.2 


86 


10,79 14 


9,99 44 


't? 








9.20 3S 


9,2 


94 


10,79 06 


9.99 44 


43 






13 


9,20 45 


9.2 




10,78 98 


9.99 44 


47 






15 


9.20 S3 
9,ao 61 


9.2 
9.2 


iS 


10,78 90 
10,78 62 


9,99 43 
9,99 43 


46 
45 






i6 


9,20 69 


9.2 


z6 


10,78 74 


9,99 43 


44 






'7 


%"> 77 


9.2 


34 


10,78 66 


9.99 43 


43 






iS 


9,20 84 


9.2 


42 


10,7s e3 


9,99 42 


42 






19 


9,80 92 


9.2 


50 


10,78 so 


9.99 42 


41 






20 


9,21 00 


■5.2 


58 


10,7a 42 


9.99 42 


40 


80 






9,21 o3 


9.2 


66 


10,73 34 


9.99 42 


39 








9.21 15 


9.2 


74 


10,7s s6 


9,99 42 


33 






23 


9.21 23 


g,2 


Si 


10,7a 19 


9,99 41 


37 






=4 


9.21 31 


9.2 


89 


.0,7s 1. 


9.99 41 


36 






"i 


9.21 33 


9,2 


97 


10,78 03 


9.99 41 


35 






afi 


9,21 46 


9,22 05 


'0.77 95 


9,99 41 


34 






'Z 


9,21 53 


9.2 


13 


10,77 87 


9,09 41 


33 






sS 


9,31 61 


g,2 




10,77 79 


9,99 40 


32 






29 


9,21 63 


9,2 


2S 


10,77 72 


9,09 40 


31 






80 


9,21 76 


9.2 


36 


10,77 64 


9.99 4" 


80 


80 


i 


^— 


Ipgc™. 


logcolg. 


loglsng. 


W d„. 


E 


~ 



Logarithmic Sims and Tangents. 79 


>. 


M, 


log^m. 


log tans. 


log COlg. 


lege™. 








B 




3 


9.33 97 
9-34 04 
9,24 II 
9,24 iS 
9.24 25 


9.24 63 
9,34 71 
9,24 78 

9.24 8s 
9.34 93 


:u,75 37 
10,75 39 
10,75 83 

10,-5 15 

to, 75 07 


9.99 33 

9-99 33 
9,99 33 
9.99 33 
9.99 33 





80 




S 

6 

I 

9 


9,24 33 
9.24 39 
9.'4 47 
9,24 54 
9,24 61 


9.35 00 
9.25 07 
9.35 15 

9.25 23 
9,25 39 


10, 75 00 

10,74 78 
10,74 71 


9.99 33 
9.99 33 
9,99 32 
9,99 32 
9.99 31 


55 

54 
53 
53 
51 






' 


10 

13 
14 


9,24 63 
9,24 75 
9,24 33 
9,24 89 
9.24 96 


9.=5 36 
9,35 44 
9.35 51 

9.25 65 


10,74 63 
10,74 5& 
10,74 49 
10,74 43 
10,74 34 


9,99 31 
9.99 3i 
9.99 31 
9.99 31 
9,99 30 


50 

It 

47 
4& 


79 






IS 

16 
17 

i3 
19 


9.3S 03 
9.2s 10 
9.25 17 
9.35 34 
9.35 31 


9,35 73 
9,2s 80 
9.25 87 
9.35 94 
9.3e 01 


10,74 37 

10,74 13 
to, 74 06 
10, 73 93 


9.99 30 
9,99 30 
9,99 30 
9,99 29 
9,99 39 


45 

43 
43 






10 


SO 

23 

34 


9.2s 38 
9.35 44 
9.15 5' 
9.35 58 
9.35 65 


9,2609 
9,26 16 
9.26 23 
9,26 30 
9.26 37 


10,73 9' 
10.73 34 
JO, 73 77 
10,73 70 
10,73 63 


9.99 39 
9.99 29 
9.09 23 
9.99 28 
9.99 28 


40 

39 

33 

11 


39 






23 

3 


9,25 72 
9.35 79 
9.3S 66 
9.35 93 
9.35 99 


9,26 44 
9.36 5i 
9,26 53 
9.26 65 
9.30 73 


10,73 5(. 
10,73 49 
10,73 41 
10,73 34 
10.73 37 


9,99 28 
9,99 28 
9.99 27 
9,99 27 
9,99 27 


35 
34 
33 
32 
31 






10 


8<J 


9,26 06 


9,26 60 


to, 73 20 


9,99 27 


30 


79 


3^ , 


• 1 ' 


Jr^««. 


W COIE- 


bBt^"E. \ v,6«^ \^^.\^. 


■. M 



go Legariihmie Sines and Tangenti, 1 




... 


log^iT,. 


lcgt.=g. 


log COlR. 


log CO.. 




_- 


10 


80 


9.26 06 


0.26 80 


10,73 20 


9.99 27 


80 


"5 






31 


9.26 13 


9.2687 


10,73 13 


9,99 25 


'9 








32 


9.26 20 


9,26 94 


10,73 ** 


9.99 26 


aS 








33 


9.26 57 


9,27 01 


10,72 99 


9.99 26 


27 








34 


9.26 33 


9,37 08 


10,72 92 


9.99 25 


36 








35 


9,26 40 


9.37 15 


10.72 85 


9.99 =5 


as 








36 


9.26 47 


9,37 33 


10.73 78 


9.99 "5 


34 








37 


g.26 54 


9.27 09 


10,72 71 


9.99 25 


83 








38 


9,a6 Go 


9.27 36 


10,7a 64 


9.99 25 










39 


9.25 67 


9. '7 43 


10,72 57 


9,99 24 


21 






10 


M 


9,36 74 


9.27 SO 


10.72 50 


9.99 24 


SO 


I 






41 


9,36 Bi 


9-27 57 


10,72 43 


9,99 24 


19 








4* 


9,16 87 


9,37 63 


10,72 36 


9.99 24 


16 








43 


9,26 94 


9.27 70 


10,72 30 


9.99 24 


17 








44 


9,27 01 


9.27 77 


to,72 23 


9,99 23 


16 








■'I 


9, =7 07 


9,37 B4 


10.72 16 


9.99 23 


IS 








46 


9-27 "4 


9.27 91 


10,72 09 


9.99 23 










47 


9.37 ai 


9,37 9a 


10,72 oa 


9.99 23 


13 








4fl 


9.27 27 


9,28 05 


10.71 95 


9.99 22 










49 


9.27 34 


9,23 12 


10,71: 88 


9.99 2a 


'* 






10 


SC 


9, =7 40 


9,aS 19 


.0.71 81 


9.99 22 


1ft 


3 






51 


9-27 47 


9,28 25 


10,71 75 


9.99 22 


f 








52 


g.a7 54 


9.28 32 


10,71 63 


9.99 21 


8 








53 




9.23 39 


10,71 61 


9.99 21 


7 








54 


9.27 67 


9.33 46 


10.71 54 


9.99 21 


6 








55 


9.27 73 


9i2B S3 


10.71 47 


9.99 21 


5 








56 


9,27 80 


9.23 59 


10,71 40 


9,99 20 


4 








57 


9,27 86 


q,2S 66 


10.71 34 


9.99 ao 


3 








S8 


9,27 93 


9.28 73 


10,71 27 


9.99 20 










59 


9.27 99 


9,23 80 


10,71 20 


9.99 '0 


'■ 




/ 


11 





9,28 06 


9.28 86 


10,71 13 


9,99 ig 





! 


;-/■-, 


I.Kc«. 


logcolg 


tastes. 


W"-- 


^ 


1 









Lagarithmic Situs and 


TangenU 




8 




D. 


M, 


log^n. 


tog<="g. 


lug cotg. 


log™,. 








11 




9,28 o6 


9,28 B6 


10,71 13 


9.99 19 





"to 








9,28 13 


9, =8 93 


10.71 07 


9.99 19 


59 










9,23 19 


9.29 00 


10,71 00 


9.99 19 


58 










9,28 35 


9,29 07 


10,70 93 


9,99 19 


57 










g,j8 ^^ 


9.29 13 


10,70 87 


9,99 18 


S6 










9,28 38 


9.29 2° 


10,70 Bo 


9.99 18 


55 










9.a6 45 


9,29 27 


10,70 73 


9.99 '8 


54 










9.2B 51 


9.»9 33 


to,70 66 


9,99 18 


53 










9.23 58 


9,29 40 


10,70 60 


9i99 17 


5Z 










g.aS fi4 


9.29 47 


10,70 53 


9.99 17 


51 






11 


10 


9,28 70 


9.29 53 


10,7046 


9.99 17 


GO 


78 








9.28 77 


9.2960 


10,70 40 


9.99 17 


49 










9,28 83 


9,29 67 


10,70 33 


9.99 16 


43 










9,28 90 


9.29 73 


10,70 27 


9.99 '6 


47 










9.28 96 
9.2902 


9,29 80 
9.39 B7 


10,70 20 
10,70 13 


9,99 16 
9,99 '6 


46 
45 










9,29 09 


9.^9 93 


to, 70 07 


9.99 15 


44 










9.39 "5 


9.30 00 


10,70 00 


9,99 '5 


43 










9,29 21 


9,30 06 


10,69 94 


9.99 15 


4a 








'9 


9.29 28 


9.30 13 


10,69 87 


9.99 15 


41 






11 


SO 


9.29 34 


9.30 19 


10.69 80 


9.99 '4 


40 


7S 








9.29 40 


9,30 26 


10,69 74 


9.99 '4 


39 










9,29 47 


9.3° 33 


10,69 67 


9,99 14 


39 








53 


9,29 S3 


9.30 39 


10,69 61 


9.99 '4 


37 








M 


9,29 59 


9.30 46 


10,69 54 


9,99 J3 


36 








as 


9.99 65 


9,30 52 


10,69 48 


9.99 13 


35 








s6 


9,29 72 


9.30 59 


10,69 41 


9.99 13 


34 








=7 


9.29 73 


9.30 65 


10,69 35 


9,99 '3 


33 








sS 


9,29 84 


9.30 7a 


10,69 23 


9.99 12 


3a 








ag 


9,29 90 


9,30 78 


10,69 " 


9.99 13 


31 






u 


SO 


9.29 97 


9,30 B5 


10,69 '5 


9.99 12 


80 


78 




^ 


__ 


log™. 


ios cotg. 


loglang. 


W"=. V^^A'o- 


i 



8a 


Logarithmic Sines and Tangents 






T 


M. 


loe.!.. 


log ling. 


logcoig. 


bg MS. 






11 


30 


9,39 97 


9,30 65 


10.69 15 


9.99 '3 


30 


~i 




31 


9.30 03 


9,30 9' 


10,69 09 


9.99 I a 


ag 






33 


9,10 og 


OpS" 97 


10,69 02 


9.99 " 


as 






33 


9.3" 15 


9.31 04 


10,68 96 


9,99 II 


27 






34 


9,30 ai 


9.31 10 


10.63 90 


9.99 " 


36 






35 


q.30 37 


9.31 17 


10, 6 3 83 


9.99 II 


25 






3fi 


9-3° 34 


9,3" 23 


10.68 77 


9.99 10 


24 






37 


9,30 40 


9.31 30 


:0.6a 70 


9.99 "> 


33 






3S 


9.30 46 


9.3t 36 


10, 63 64 


9.99 10 








39 


9,30 52 


9.3' 42 


10,68 57 


9.99 10 


21 




11 


40 


9t30 58 


9.31 49 


10, 63 51 


9,99 09 


20 


78 




41 


9,30 64 


9.3' 55 


io,63 45 


9.99 09 


19 






43 


9,30 70 


9.31 63 


10,68 3a 


9.99 09 


i9 






43 


9,30 76 


9,31 68 


T0.63 33 


9.99 09 


17 






44 


9.30 83 


9.3' 74 


10,68 26 


9.99 08 


16 






45 


9.30 8g 


9.31 8' 


10,68 19 


9.99 08 


15 






¥> 


9-30 95 


9.3' 87 


10.68 13 


9.99 08 








47 


9.31 o' 


9.31 93 


10,68 07 


9.99 07 


'3 






43 


9.3' 07 


9,33 00 


10,68 00 


9.99 07 








49 


9.31 13 


9,32 06 


10,67 94 


9.99 07 


'* 




u 


50 


9.31 19 


9.33 IS 


10,67 88 


9.99 07 


10 


78 




51 


9,31 n 


9.32 18 


10,67 81 


9.99 06 


9 






5= 


9.31 3> 


9.32 as 


10.67 75 


9,99 06 








53 


9.31 37 


9.33 31 


10,67 69 


9.99 06 


7 






54 


9.31 43 


9.3a 37 


10,67 63 


9,99 06 


6 






55 


9.31 49 


9.33 44 


10,67 56 


9,99 05 


S 






5G 


9-31 55 


9.3^ 50 


10,67 50 


9.99 05 


4 






57 


9.31 6t 


9.3a 56 


10,67 44 


9.99 "5 


3 






ss 


9.3' 67 


9,33 62 


10,67 33 


9.99 05 








55 


9.31 73 


9,33 68 


10,57 3' 


9,99 04 


^ 




12 





9,3t 79 


9.32 75 


10,67 35 


9.99 04 





7S 


I'll 


z 


tog COS. 


logcolg. 


l^Hng. 


loedn. 


E 


z 



' Logarilkmtc Siim and Tiftgents. 83 


D. 


M. 


I=B.Ln. 


Ids tane. 


log COIg. 


.^«. 




59 

53 

57 
56 


78 




12 




3 

4 


9.3' 79 
0.31 85 
9.31 91 
9.31 97 
9,3302 


9,33 75 
9.32 8. 

9.32 87 

9.33 93 
9,3299 


10.67 35 

10.67 19 
10.67 13 
10,67 07 

10,67 00 


9.99 04 
9,99 04 
9,99 03 
9.99 03 

9,99 03 




1 

7 
3 
9 


9.33 oS 
9.33 14 

9,32 26 
9,32 32 


9.33 06 
9.33 '2 
9,33 18 
9.33 24 
9,33 30 


ro,66 94 
10, 06 88 

10,66 82 

10,66 76 
10.65 70 


9,09 03 
9.99 oz 
9,99 (12 
9.99 02 
9.99 03 


55 
54 
53 
52 
51 






13 


10 

■4 


9,33 38 
9.32 44 
9.32 49 

9.32 55 

9.33 ("I 


9,33 36 
9.33 43 
9,33 49 
9.33 55 
9.33 61 


10.66 63 
10.66 57 
10.66 51 
10.66 45 
10,66 30 


9.99 CI 
9,99 01 
9.99 01 
9,99 00 
9.99 00 


SO 

49 
43 


77 






19 


9.3a 67 
9,33 73 
9.33 79 
9.3a 84 
9.33 90 


9,33 67 
9,33 73 
9,33 79 
9.33 85 
9.33 91 


10.66 33 
10.66 S7 
10,66 21 
10,66 15 
10,66 09 


9.99 fo 
9.99 00 
9.90 99 
9-98 99 
9,9s 99 


45 
44 
43 
42 
41 






jia 


20 

=3 
■34 


9.32 q6 

9.33 03 
9,33 <=1 
9.33 13 
9.33 19 


9.33 97 

9.34 03 
9.34 09 
9,34 IS 
9,3* 21 


10.66 03 
io.65 97 
10.65 90 
.0.65 84 
10,65 73 


9,-)3 99 
9,93 98 
9.9S 98 
9.98 98 
9,98 97 


40 

39 
33 
37 
36 


77 








9,33 35 
9,33 30 
9,33 36 
9.33 42 
9.33 43 


9,34 33 
9,34 34 
9.34 40 
9.34 46 
9.34 53 


10,65 7= 
10,65 66 
10,65 60 
10.65 54 
10.65 4S 


9,g3 97 
■9.93 97 
9.93 97 
9,93 96 
9,93 96 


35 
34 
33 
32 
31 






IS 


80 


9.33 53 


9,34 53 


10,65 42 


9.9S 9G 


80 


77 


tf 






iag™=. 


kg cotg. 


log .=nc. 


lagsm. 


M. 


D. 


^L 


i 


1 



•t 




ilnfari/fimtV ~: 


-^.- c*f 


Trrr^ti^ 








■^ 


lv^«. 


L<>-«. 


>^--.. 


.■< io. 


^ 


1.! 


U 


;;;;] :,] 


>;4 E'- 




H ;^ 


Si Til 


;; 


■i.-.i v 
■i.'-l 7'' 


',.^1 75 
',,31 6l 










il 


',,!■! nil 
■,,lt K/ 


'j,T4 67 

'i,H ;■) 
■l.Ti "S 
;.3i 11 


10,64 "> 




J 


f! 


lU 


■1, !| ■■■; 
■i.:\ n 


■j.i? 17 
■/.IS 21 

•I,'!'; 3') 

'',■15 3i 
'/.IS ^'i 


10,64 S3 
'■'.''4 77 
I ".'-4 7' 
l'..'.4 &5 
lo,&4 55 


9--' «f? 

9.>5 1-3 
9.>: .J 

9-9^ 5= 


»n 




1/ 


■1. 1 1 '1 ■■ 


■1. !■; f.= 

■i!t^ 7" 


">,fi4 S4 

I'i.f4 42 
l'./.4 36 
■'.,04 30 


9. 95 92 
9,98 91 
9,93 91 
9.9i 91 
9,98 90 


'3 


t-A 


Id 


■1. ■■! V 
-,,11 III 


'1,'i'i 7'i 
■1. i:i 'H 


i..,f.4 24 
i..,f.4 18 

ii',f'4 n 

.n,f,4 07 


9,93 90 
9.9S 90 
9.98 90 
9.98 89 
9.98 89 


10,1 




:; 


:;:;i:i 


;■ i; Jii 


■ .,.(,, S,j 
i..,t._T K,t 

io,f,3 72 


q.98 89 
g.9S 83 
9.98 88 
9,98 83 
9,98 87 


5 
3 




III 


u 




■i,i" ;u 


...,f.l 6f, 


9,(j3 87 







' 




i-t ■.. 


V.i;i^"e. 


W™. 


w. 









togarit 


mic SiffS and Tangents 




85 




D. 


M. 


bK.iT.. 


]og«ng. 


IngcolB. 


log ™. 








18 




3 
4 


9,35 2t 
9,35 a6 
0,35 32 
0,35 37 
9,35 43 


9.36 34 
9.36 39 
9.36 45 
9.36 51 
9,36 J7 


10,63 &6 
10,63 61 
10,63 55 
10,63 49 
10,63 43 


9,gS By 
9,93 87 
9,93 97 
g,93 86 
9,98 8G 




59 
58 


77 






1 

7 

S 
9 


9.3S 4S 
9.35 54 
9.35 59 
9,35 64 
9.35 70 


9,36 6a 
9.36 68 
9,36 74 
9-36 79 
9.36 85 


10,63 33 
10,63 33 
10,63 26 
10,63 20 
■0,63 15 


9,9s 86 
9,98 85 
9.93 85 
9,.j3 85 
9,98 85 


55 
54 
53 
52 
51 






18 


10 

13 

«4 


9,35 75 
9,35 Bl 
9.35 86 
9.35 91 
9.35 97 


9.36 91 

9.36 97 

9.37 03 
9.37 08 
9.37 14 


10,63 09 
10,63 03 
10,62 98 

ioi62 86 


9.93 84 
9,93 84 
9,98 84 
9,98 83 
9,98 83 


50 


76 






19 


9,36 03 
9.36 07 
9.36 13 
9,36 r8 
9,36 24 


9.37 19 
9,37 25 
9.37 31 
9.37 36 
9.37 42 


10.62 81 
to, 62 75 

10.63 69 
10,62 64 
10,62 58 


9. 98 83 
9,98 83 
9,98 82 
9.98 82 
9.98 83 


45 
44 
43 
4= 
41 


• 




U 


SHI 

a4 


9,36 ag 
9.36 34 
9.36 39 
9.36 45 
9,36 50 


9,37 43 
9,37 53 
9.37 59 
9.37 64 
9.37 70 


10.62 52 

IO,f,3 47 

10,62 4t 
10,62 36 
10,62 30 


9,98 81 
9,9a 8t 
9,9s 81 
9,9s 80 

9,93 ao 


40 

'^ 
37 
36 


7C 






39 


9.36 55 
9,36 61 
9-36 66 
9.36 71 
9,36 77 


9,37 76 
9,37 81 
9,37 87 
9.37 93 
9.37 9^ 


ro,63 24 
ro,62 19 
10,62 13 

10.62 o3 

10.63 02 


9.98 So 

9,93 79 
9,9a 79 
9.98 79 
9,98 79 


35 
34 
33 
32 
31 






18 


80 


9,36 82 


9.33 03 


10,61 (,(> 


9.93 73 


SO 


76 




• 


' 


Icjco.. 


J«g Co,g. 


log <1.=g. 


\o6««. W 


k 



86 UgnriHmk Sm$ mil frngtma. M 




1>. 

Is" 


M. 


log .iu. 


loglana- 


logeolg. 


1<«<IB. 


,|. 


ltd 

33 
33 
34 


•),36 83 
>),36 87 
y,36 t>a 
•;,36 9^ 
9.37 03 


9.33 03 
9.38 09 
9.38 IS 
9. 38 ao 
9.33 26 


10,61 96 

ln,6[ q( 
lo.6( 85 
10,61 So 
10,61 74 


9,98 ;3 

9,98 tb 

9.98 73 
9-'fi 77 
9.98 77 


39 

a3 

37 

36 






'J. 

39 


9.37 oS 
9.37 13 
9.37 18 
9.37 24 
9.37 29 


9-38 31 
9.38 37 
9.38 43 
9.33 43 
9.38 5 3 


10,61 6g 
10,61 63 
10,61 58 
10,61 S3 

to,6l 47 


9.93 77 

9.9a 76 
9.98 76 
9.98 76 
9.98 76 


35 

34 

33 




18 


40 

41 
43 
43 
44 


9.37 34 
9.37 39 
9.37 44 
9.37 50 
9.37 55 


9.38 59 
9.38 64 
9.38 70 
9.33 75 
9.33 8 1 


10,61 41 

10 6i 36 
10,61 30 

10,61 as 
to,6i ig 


9.98 7S 
9.98 75 
9.93 75 
9.93 74 
9.93 74 


80 11 
19 

13 
17 
1& 






45 
4'< 
47 
43 
49 


9.37 60 
9.37 65 
9.37 70 
9.37 75 
9.37 3i 


9.33 86 
9.33 92 
9.33 97 
9.39 03 
9,39 o3 


10.61 14 

ro!6l 03 
10,60 g7 


9,9s 74 
9.98 73 
9.9S 73 
9.98 73 
9.98 73 


15 
13 
11 




18 


M 

SI 
sa 
53 
54 


9.37 86 
9.37 91 
9,37 96 
9.33 01 
9.33 06 


9,39 14 
9.39 19 
9-39 a 4 
9.39 S** 
9.39 3S 


!0.6o 86 
lo,Go Bi 
10.60 75 

10.60 65 


9.98 73 
9.93 73 
9.98 7' 
9.98 71 
9,93 71 


10 7S 

t 
7 
6 






S5 

SO 


9,38 II 
9.38 16 
9.38 ai 
9.38 a: 
9.33 33 


9.39 41 
9.39 46 
9.39 51 
9.39 57 
9.39 63 


10,60 55 
10,60 54 
10,60 4S 
10.60 43 
10,60 38 


9,9s 71 
9.98 70 
9,98 70 
9. 98 70 
9,93 69 


S 
3 


1 


li 





9.38 37 


9,39 63 


lo,6o 31 


9,98 6g 


78 






U^c-t. 


log ™tg. 


logUv^l. 


las "1- 


M. D. 


^^ ^ 







y. M. 


loBBn. 


log Uing. 


W corg. 


k«cc,. 




• 


I 

3 
4 


9.33 37 

9.3a 42 

9-33 47 
9.38 5a 

9.38 57 


9.39 63 
9.39 73 
9.39 78 
9,39 84 
9,39 89 


10,60 3s 

10,60 37 
10,60 21 

to] 60 II 


9,98 69 
g.gS 69 
9,g8 69 
9.9S 63 
9.93 63 




59 

58 
57 
56 


!B 


S 

6 

7 
S 
9 


9.38 6a 
9.38 67 
9.3S 7a 
g.38 77 
9.38 8= 


9.39 94 

9.40 00 
9.40 05 

9.40 16 


jo^Oo 00 
10.59 95 
10.59 8.; 
10.59 84 


9.'j3 67 
9-98 67 
9.93 67 
9.93 66 
9.93 66 


55 

54 
53 

52 
SI 






A 1€ 

"3 
14 


9.38 87 

9.38 92 

9.38 97 

9.39 M 
9.39 07 


9,40 31 

9.40 =7 
9-4° 32 
9.40 37 
9.40 42 


'0.59 79 
10,59 73 
10, 5q 63 
10.59 63 
10,59 67 


9.g3 66 
9.g3 66 
9.98 65 
9.98 65 
9.9S 65 


50 

S 

47 
46 


75 




IS 

i6 

17 
i3 
»9 


9.39 12 
9.39 17 
9.39 33 
9.39 27 
9-39 32 


9.4048 
9-40 53 
9.40 58 
9.40 64 
9,40 69 


10.59 52 
10.59 47 
10,59 42 
10,59 ss 

Io,S9 31 


9.')8 64 
9.'j8 64 
9.9S 64 
9,93 63 
9.98 63 


45 
44 
43 
4^ 






4 20 

S3 
=4 


9.39 37 
9.39 43 
9.39 47 
9.39 52 
9.39 57 


9.40 74 
9.40 70 
9,40 85 
9,40 90 
9..10 95 


10,59 =6 
10.59 SJ 
10,59 15 
10,59 10 
10,59 05 


9.98 63 
9.93 62 
9,98 62 
9.98 62 
9.93 61 


40 

39 
33 
37 
36 


75 




as 

U 


9.39 61 
9.39 '* 
9.39 71 
9.39 76 
9.39 81 


9.4t 00 
9,41 06 
9,41 I' 
9.41 16 
9,41 St 


10. 58 90 
10.58 94 
10. 5 a 69 
10,5s 84 
10.58 79 


9,98 61 
9,98 61 
9,98 60 
9.98 60 
9,93 60 


33 
34 
33 
32 
31 






4 80 


9.39 86 


9.41 S7 


10,58 73 


9.99 59 


80 


75 


k . 


* ' 


l^cc. 


log co<t. 


log tana. \ ^og^™- Vv-x'^. 


^L ^ 







1' 


1 




Io,U^ 








IT 


11 


■1.5J '/. 
.)..10 «l 


'J.4' '1 

7.41 37 
9-4« 4a 


10.;! r ■ 

ia.;» (■ 

10, t» *3 
10,53 5? 




SB- 








" 


■J,.|'> <'i 


9.4« 47 


10. SS 53 


5yS ^ 


is 








11 


■jH" I" 


').4i S3 


l^SS 47 


9.9* ;5 


*s: 








'^^'> >j 


9.41 S3 


.O.S3 43 


9.9S5T 


u 








H 


iM'» ao 


9.41 63 


10.5* 37 


9.58 SI 


*3 








i» 


')p4" as 


9,41 63 


10.58 s» 


*9S 57 










V3 


■).4i 3'i 


9.4' 73 


10.SS «7 


9.93 5& 


a 






u 


44 


■).<" 31 


9.4' 79 


10,5a 13 


9.93 S* 


91 










'J..I" J4 
'J. 4" 47 


7.41 84 
9.41 89 

7.41 94 


10.58 IC 

10,53 1" 
10.53 06 


9.'i3 56 
9.95 55 
9.^ SS 


>9 
«7 








M 


7.4" 54 


9,41 <M 


.o,s8 01 


9.93 55 


16 








V. 


'1,+' 1') 


9,4a 04 


10,57 96 


9.95 54 


»S 








M ■ J'j 


9.4a <x, 


10,57 9' 
0.57 86 


9.** 54 


M 








% 




9.4a 14 


9-9S 54 


13 








iji'l * 7 J 


9.4a 19 


10,57 Bo 


9.9S S3 


la 








■VI 


7,.| . li 


9.4J =5 


10.57 73 


9.98 S3 


" 






u 


SI 


')..!■' N7 


7^ta 3S 


10,57 70 
10.57 65 


9.9a 53 
9.93 5a 


9 


Zl 






sa 


'(.■I" '>'' 


9.4 J -lo 


10,57 60 


9.98 sa 


3 








!3 


i/,,|u ij7 


9.41 45 


10,37 55 


9.98 5= 


7 








94 


7.41 tia 


9.4a 50 


10.57 50 


9.98 51 


6 








??. 


0.41 o6 


7.ja 55 


10.57 45 


9.93 51 


5 








9.41 11 


9.4a 60 


to, 5 7 4" 


9.78 51 


4 








57 


9.41 i6 


9.4a (>s 


to.57 35 


9.78 5° 


3 








53 


9.41 20 


9.4a TO 


10,57 30 


9,78 50 










S9 


9.41 as 


9.4a 75 


10,57 24 


9.98 50 


' 






15 





9.4' 30 


9,43 So 


10.57 19 


9.98 49 





ra 








logics. 


1.SC.13. 


log tans. 


W=tu 


H. 


°i 


■ 


^ ^ 



W Z^ariOmie Si'nei amf Tangents. 85 




7. H. 


kg.!n. 


l«g>^g. 


,...„, 


l,-g c.,,. 


' 




' 




3 
4 


9-41 30 

9.4' 35 
9.41 39 
9.41 44 
9,41 49 


9-43 8j 
9.43 66 
9-43 91 
9.4a 96 
9.43 ot 


10,57 19 
10,57 14 
10,57 09 
10,57 04 

10,56 99 


9.93 49 
9,9s 49 
9,9a 49 
9,98 43 
9,93 48 




57 
56 


15 




s 

6 

I 

9 


9.41 53 

9.4« sB 
9.41 63 
9.41 67 
9>4l 73 


9.43 05 
9.43 It 
9^43 "fi 
9.43 31 
9,43 26 


10,56 94 
10,56 89 
10,56 84 
ID, 56 70 
10,56 74 


9,98 48 
9.98 47 

9.98 47 
9,98 47 
9,9s 4& 


55 
54 
53 

51 






\ 


10 

'4 


9.4' 77 

9.41 Bl 
9.41 66 
9-4' 91 
9.41 95 


9.43 31 
9-43 30 
9.43 41 
9.43 46 
9.43 5' 


10,56 f") 
10,56 64 
10,56 59 
10.56 54 
10.55 49 


9.93 46 
9,93 46 
9,9a 45 
9,93 45 
9,93 45 


50 

49 
48 
47 
45 


74 






15 
16 

i3 
19 


9.4200 
9-43 05 
9.4s 09 
9,43 14 
9.4a 19 


9,43 56 
9.43 61 
9.43 66 
9.43 71 
9.43 7& 


10,56 44 
10,56 39 
10,56 34 
10,56 S9 
.0,56 24 


9,93 44 
9,98 44 
9,93 44 
9.93 43 
9.93 43 


45 
44 
43 
43 
41 






16 


£0 


9.43 S3 
9,43 23 
q.42 33 

9.42 37 

9.43 43 


9,43 81 
9.43 85 
9.4390 

9.43 95 

9.44 w 


10,56 19 
10,56 14 
10.56 og 

10; 56 00 


9,98 43 
9.98 42 
9.98 .13 
g.93 41 
9,93 41 


40 

39 

i 


71 






3 

39 


9.42 46 

9.43 S' 
9.43 55 
9,42 60 
9,42 64 


9.44 05 
9.44 "O 
9.44 15 
9.44 30 
9.44 35 


10. 55 95 
10.55 90 
10,55 8s 
10,55 80 
io,5S 75 


9.93 41 
9.9S 40 
9.98 40 
9,98 40 
9,98 39 


35 
34 
33 

33 

31 






X& 


« 


9,42 6i) 


9,44 30 


10,55 ^° 


9.0B 39 


30 


71 






■ 


-™- 


togCDlg, 


log tang. 


Ids ™. \1A 


\t,. 


■. M 







... 


M 


Uil*^n. 


Inglaoc. 


lot<«*- 


)>ao-- 


-. - 


13 


m 

34 


'1,43 T^ 

■j,4a BJ 
■J.4» 87 


■5.44 S'J 

'Jr44 3i 

';.44 4" 
'>,44 45 
V.44 *•} 


'O.SS 65 
I0.5S U> 
11.55 SS 
iO,iS so 


»9>3S 








■17 


7.4" 9» 
■i-ia '/' 
').43 '■' 
V.41 05 
'>.43 li> 


•).4i S4 

■),44 64 
15.44 &■> 
y.44 74 


10.55 46 
<o.5S 4< 
10.55 36 

10,55 ^ 


»98 37 

9.9B 37 
9.93 37 
9.^36 
9.9S 36 


»5 

)4 
»3 




1& 


U\ 
41 

41 
4) 
44 


'1.41 M 
'1,43 "> 
i).41 S3 
').4) ">* 
Ui43 31 


'7,44 T) 
0.44 84 
'^44 &3 
9.44 V3 
9.44 9* 


10. SS =1 

io,ss 16 
11.55 " 

10. SS 07 
10, S5 M 


9.9836 
9.93 35 
9.93 35 
9.9954 
9.98 34 


911 






41 

4'i 


'1.41 57 
'J.43 41 
>J.4J 4" 
'J,4J S" 
U.4 3 SS 


•MS OJ 
,,,45 Oil 
'J.4S '3 
9.4S 17 
9.45 aa 


10,54 97 
11, S4 92 
io,=4 87 
■■■■.S4 83 
10, 54 73 


9,98 34 
9.98 33 
9.93 33 
9.9S 33 
9.98 39 


«5 
14 
>3 




15 


Ml 
SI 

93 
S4 


'),4.i H') 
').4J ''J 
'J.43 '■S 
ij,4.1 73 

y.4;i 77 


').45 *7 
').4 5 3 J 
<J.4i 37 

y.4i 41 

5.45 4f> 


10.54 73 
I LI, 54 68 
I", 54 C3 
to. 54 S3 
JO, 54 54 


9,93 33 
9.93 33 
9.93 31 
9.98 31 
9.93 31 


10 74 

1 






11 

S>) 


')Ai 8" 
'>,.)! 8'i 

'J.4J ')J 
'J.4^ 9') 


').45 H 
9.-IS S6 
').45 (>l 
'J.4S f'S 
9,4! 7> 


I", 54 49 
n>.54 44 
10,54 39 
lOiS* 35 
10,54 3'J 


9.9S 30 
9.93 30 
9.93 39 
9.93 ag 
9.98 =9 






in 


(1 


'.,■1 1 "3 


').4S 75 


10.54 25 


9,98 iB 


M 


_* 




k.U i: ... 


l>.u«,:l. 


Ut-i ung. 


1<.S «n. 


M. D- 







■ 




^HifSS 


kwccr 


1oEC<=. 








9.4408 

9.44 t3 
9.44 17 

g.44 SI 


9.45 75 
9.45 Bt. 
9.45 f4 
9.45 89 
9.45 94 


10.54 25 

10,54 so 
10.54 >5 
10.54 " 
10.54 06 


9,g3 28 
9.98 =8 
9.9a S8 
9.93 27 
9.98 27 





74 






9.4425 
9.44 34 

9,44 33 
9.44 43 


9.45 99 

9.46 03 
9.46 o3 
9,46 13 
9.46 18 


10,54 01 
10.53 90 
10.53 9= 
10.53 87 
io,S3 i2 


9,98 27 
9.9S s6 
9,9s 26 
9.9S 25 
9,93 25 


55 
5-1 
53 
5: 
51 








9.44 56 
9,4460 
9.44 65 


9,46 23 
9.46 87 
9,40 32 
9,4s 37 
9.46 41 


ro,53 73 
io,53 73 
10,53 oS 
10,53 63 
10,53 59 


9.98 25 
9.98 24 
9=98 24 
9.98 24 
9,98 23 


50 

it 

47 


78 








9,44 69 
9,44 73 
9.44 78 
9.44 81 
9.44 86 


9,46 46 
9,46 5J 
9,46 55 

9.45 60 

9.46 65 


10, S3 54 
10,53 4g 
10.53 45 
10. 53 40 
IO.S3 35 


9,98 23 
9.98 =3 

9,98 83 


45 
44 
43 
42 
41 








9.44 90 

9.44 95 
9-44 99 

9.45 03 
9.4S 08 


9.46 fig 
9,46 74 
9,46 79 
9.46 83 
9,45 S3 


10.53 31 
10,53 =6 
10.53 21 
10,53 16 
10,53 12 


9.95 21 

9,98 21 
9.98 SO 
9,gB ao 
9,93 20 


40 

11 


7S 




r 


1 
11 

29 


9.4S " 
9.-1S 16 
9,45 " 
9.4S as 
9.45 «9 


9,46 93 

9.46 97 

9.47 03 
9,47 07 
9.47 ir 


10.53 07 
10,53 02 

lo!52 93 
10.52 8g 


9.98 19 
9.98 19 
9.9S 13 
9,93 18 
9.93 13 


35 
3-1 
33 
3: 
31 






r 


SO 


9.45 33 


9-47 16 


10.52 84 


9,98 17 


80 


78 




h 




logt.is. 


log ™ig 


logtiinE. 


bgun. 


M. 


b. ^ 



ga Logarithmie Sfmes and Tsttgtnti. '% 




■> 


M. 


l<««a. 


bjtang. 


loemtB. 


loglTK, 


M- 


IG 


8(1 

31 

32 
33 
34 


q.45 33 
■J,45 3* 
'J,45 4» 
1,45 46 
9,45 50 


9,47 16 
9.47 21 
9.47 25 
9.47 3*1 
9,47 35 


,0,52 84 

10.53 79 
10,52 75 
10,52 70 
10,5 a 65 


9-9S >7 
q.gS 17 
Q.ga 17 

9,93 16 

9.9a 16 


80,1 

V, 

99 
27 

ati 






35 
36 
37 
33 
39 


9.45 55 
9,45 59 
9.45 03 
9.45 (17 
9,45 73 


9.47 39 
9.47 44 
9.47 48 
9,47 53 
9,47 58 


10.5a 61 
10,52 56 

IQ.53 52 

10.52 47 

10.53 4: 


9.93 15 

9,93 IS 

9.98 15 
9,93 14 
9.93 14 


as 
24 




la 


4U 

■)' 
4* 
43 
44 


9,45 76 

9,45 S8 
9.45 93 


9.47 6= 
9,47 t'7 
9.47 71 
9.47 76 
9.47 81 


10, 52 33 
10, 52 33 
10, sa ag 
:o.52 34 
10,5a 19 


9.93 14 

9,g3 13 

9.93 13 

9,9a n 
9,98 la 


20; 

I'l 

2 






% 

47 
4'; 


9.45 97 

9.46 0[ 
9.46 05 
9.46 o^ 
9,46 14 


9,47 85 
9.47 9" 
9,47 94 

9.47 99 

9.48 "3 


10, S2 15 
ro.5a 10 

10.52 06 

10.53 01 
10,51 96 


9,98 la 
9,98 rt 
9,93 11 

9193 lo 


IS 

13 




to 


52 

53 
5-1 


9,4fi t3 
9.46 12 
9.46 26 
9.4'* 30 
9.46 34 


9.4S 08 
9. -19 13 
9,49 17 

9.4S aa 
9.48 a6 


10,51 87 

10,51 B3 
10.51 79 
10,51 74 


9,93 10 
9.93 09 
9-93 09 
9.93 19 
9,98 08 


10 1 

1 
I 


i 




55 

57 
58 
!9 


9.46 39 
9.46 43 
9,4<> 47 
9,46 51 
9.4& 53 


9,48 31 
9.48 35 
9.4B 40 
9.43 44 


10,51 69 
io,5! 65 

10,51 60 

10,51 5& 


9.98 08 
9,98 07 
9,98 07 
9.98 07 
g,g8 06 








h 


J7 





9.41^ 59 


9.48 53 


10.51 47 


9,gS 06 


9 


■i 




log™. 


logctg. 


loglanj. 


l,««n. 


u. I, 


1 


1 


^B^ 


^ 





m 


M. 


W'i". 


lag lane. 


lofitulg. 


Iob™. 




"is 




o 

3 
4 


9.46 S9 
9,46 63 
q.46 63 
9, .16 72 
9.46 76 


9.48 S3 
9,48 SB 
9,43 6j 
9.-I8 67 
9,48 71 


10,51 47 
10,51 43 
lo,Ei 38 
10,51 33 
10,51 29 


9,98 d6 
9,93 06 
9,93 05 
9,98 05 
9,9s 04 




59 
58 
57 
56 


1 
I 

9 


9.45 80 

q.4& 84 

9.46 83 

9.45 gS 

9.46 96 


9,48 76 
9,48 Bo 
9,48 85 
9.^3 89 
9,48 94 


10,51 34 
10,51 20 

10.S1 It 
10,51 o5 


9.9S 04 
9,98 04 
9,98 03 
9,98 03 
9,9a 03 


55 

53 

52 
51 






ZI 

la 

14 


9.47 00 
9,47 04 
9^7 09 
9.47 13 
9.47 17 


9.48 98 

9.49 03 
9,49 07 
9,49 I a 
9.49 16 


10.50 97 
10,50 93 
10,50 83 
10,50 84 


9.98 02 

9,9s 02 

9.98 01 
9,98 01 

9,93 DO 


50 

ti 
47 
46 


73 




19 


9.47 B" 

9.47 ag 
9.47 33 
9.47 37 


9,49 SI 
9.49 35 
9.49 30 
9.49 34 
9.49 33 


10,50 79 
10,50 75 
10,50 70 
10,50 05 
10,50 61 


9,9800 
9.9800 

9.97 99 
9.97 99 
9.97 99 


45 
44 
43 
42 
41 






SO 

33 

33 
^4 


9.47 41 
9.47 45 
9-47 49 
9.47 53 
9.47 57 


9.49 43 
9.49 47 
9.49 53 
9.49 56 
9,49 61 


10,50 S7 

10,50 44 
10,50 39 


9.97 98 
9.97 98 
9.97 97 
9.97 97 
9.97 97 


40 

39 
33 
37 
36 


72 




^1 

37 
38 
39 


9.47 61 
9.47 65 
9.47 69 
9.47 73 
9.47 77 


9.49 6S 
9.49 70 
9,49 74 
9,49 73 
9.49 83 


10.50 35 
10,50 30 
!0,50 26 

10,50 22 

10,50 17 


9.97 96 
9,97 9° 
9.97 95 
9-97 95 
9.97 95 


35. 
34 
33 
33 
31 




80 


9.47 Si 


9.49 87 


10.50 13 


9.97 94 


SO 


72 


^ 


__1 


logr«. 


loi! colg. 


Ics f^^s- 


'"^ -'"- 


^ 







D. 

IT 


M 


log«n. 


log wn«. 


logeo^. 


lo« 


80 
3' 

33 

33 
34 


9.47 81 
9-47 85 
9.47 89 
9.47 93 
9.47 97 


9,49 87 
9.49 98 

9.49 96 

9.50 00 
9.50 05 


10,50 13 
10,50 oB 

10,50 04 
10,50 00 

10,49 95 


9.93 

9.97 
9.97 
9.97 
9.97 






35 
3f' 
37 
3^ 
3y 


9.4a 01 
9.4s 05 
9,43 og 
9. 48 13 
9,48 17 


9,50 09 
9.50 14 
9.50 18 
9.50 23 
9.50 27 


ro.J9 91 

10,49 86 
10.49 82 
10,49 78 
'0.49 73 


9.97 
9.97 
9.97 

9,97 
9,97 




17 


40 

41 
4= 
43 
44 


9,48 =: 

9,48 3S 
9,43 19 

9.4S 33 
9.48 37 


9-50 3' 
9,50 35 
9,50 40 
9:5" 44 
9.50 48 


10,49 69 
ro,49 64 
10. 4g 60 
10.49 56 
10,49 51 


9.97 
9,97 
9.97 
9,97 
9,97 






tl 

49 


9.48 4' 
9,43 45 
9.48 49 
9.48 53 
9.48 S7 


9,50 53 
9.50 57 
9.50 fi2 
9,50 66 
9.50 70 


10,49 47 
10.49 43 

10.49 34 
10,49 30 


9,97 
9,97 

9,97 
9.97 
9.97 




17 


50 

Sa 
53 
54 


q.48 61 
i,,4S 65 
9.48 6g 
9,48 72 
9,48 76 


9.50 75 
9.50 79 
9,50 83 
9.50 SS 
9.50 93 


10,49 =5 

!0,49 21 

10,49 17 
10,49 12 
10,49 oa 


9.97 
9.97 
9.97 
9.97 
9,97 


1 




55 
56 
57 
53 
59 


9,48 So 
g.48 84 
q,4S SS 
9,48 92 
9.48 9O 


9.50 96 

9.51 00 

9.51 09 
9.51 13 


10,49 04 
10,48 9.J 
10,43 95 
10,43 91 
10,4a 66 


9.97 
9,97 
9,97 
9,97 
9.97 


1 


18 





9,49 00 


9,51 i3 


10,43 Ea 


9.97 


i 


•jL 


k,..,. 


!,>Ecol.g.'|\<,gv»ns..\ W. 


1 


i. J 











9* 


■ z 


^^ 


log sin. 


logUng, 


Ic^COlg. 


log,™.. 






io 


9.49 oo 


9.51 la 


10,48 82 


9-97 82 





n 




9.49 04 


9,51 23 


.0,48 7B 


9.97 81 


59 




^^^B ^ 


9.49 °i 


9,51 16 


10.43 74 


9.97 81 


53 




^HB 3 


9.49 « 


9.51 3r 


10,4s 6q 


9-97 8i 


57 




^Hl 4 


9.49 "5 


9.51 35 


10,48 65 


9,97 80 


56 




^^H ^ 


9.49 '9 


9.5t 39 


10,48 6t 


9.97 80 


55 






6 


9.49 '3 


9-51 43 


10,48 56 


9.97 80 


54 






7 


9.49 aj 


9,51 4S 


10,48 52 


9.97 79 


53 






B 


9.49 3! 


9,51 52 


10,48 46 


9.97 79 


52 






9 


9.49 35 


9,5" 5& 


10,48 44 


9,97 78 


51 






1( 


9.49 38 


9,51 6r 


10,48 39 


9.97 78 


50 


71 






9.49 42 


9,51 65 


10,4s 35 


9.97 77 


49 










9.49 46 


9,5' 6g 


10,48 31 


9.97 77 


48 








13 


9,49 50 


9,51 73 


io,43 27 


9,97 77 


47 










9.49 54 


9,51 78 


10,4a 22 


9,97 76 


46 








15 


9.4g 58 


9.51 82 


10,48 18 


9.97 76 


45 








i6 


9.49 61 


9,51 86 


J0.43 14 


9,97 75 


44 








17 


9.49 65 
9.49 69 


9.SI 90 
9,5" 95 


10,48 .0 
10,4a 05 


9.97 75 
9.97 75 


43 
42 






'9 


9.49 73 


9.51 99 


10,43 ot 


9,97 74 


41 




Hu 


2C 


9.49 7> 


9.52 03 


ro,47 97 


9,97 74 


40 


71 






9.49 Si 


9.52 Q? 


10,47 63 


9.97 73 


39 










9,49 84 


9,52 Ji 


10,47 BS 


9.97 73 


38 








23 


9,49 88 


9.53 16 


10,47 84 


9,97 72 


37 








24 


9.49 9a 


9,52 20 


10,47 80 


9.97 72 


36 








«S 


9.49 96 


9.5a 24 


10,47 76 


9.97 72 


35 








86 


9,5000 


9,53 28 


10,47 72 


9.97 71 


34 








aj 


9.50 03 


9.5a 33 


10,47 67 


9.97 71 


33 








aS 


9.50 07 


9,52 37 


10,47 63 


9-97 70 


32 








fl9 


9,3° >i 


9,52 41 


10,47 59 


9,97 70 


3" 






18 


SO 


9.50 15 


9.52 45 


To,47 55 


9,97 70 


SO 


ii 






,^^. 


hs cotg. 


'-£'-«■ \ ^-S--\^ 


r^' 


E^ ^ 



96 




Lofrariihmic Situs ani Tanrt 


j7 


M J li/tfUn. 


log taaf:. 


lofcacc;. 


xq^ XT 


m\ 


'J, 50 


15 


9.52 45 


10.47 55 


9-=* 




M 


';.'," 


IM 


9.52 4^y 


10.47 5: 


Wr' 




Vi 


';.«'> 


32 


9.52 54 


10.47 4'-' 


?-■;■* 




r\ 


').«'> 


aO 


9.52 5** 


10.47 42 


^rT 




H 


v. 5" 


3<j 


9.52 62 


10.47 3^ 


9:-'T 




•s'S 


•J. 'JO .14 


0,52 66 


10,47 34 


9.77 




\t» 


'j.V 


M7 


9,52 70 


10.47 30 


9- 97 




17 


«;.Vi 


41 


0.52 74 


10,47 2c 


9.97 







•j.v* 


45 


9i52 79 


10,47 21 


9-97 




;i«J 


y.5'* 


4') 


9.52 «3 


10,47 17 


9-97 


IN 


40 


'j.V> 


na 


9.52 87 


10,47 13 


9.97 




•II 


•J.*." 


'J'i 


9.52 91 


10,47 09 


9.97 




I-* 


'j.*^'» 


^.0 


9.52 95 


10,47 05 


9.97 




-M 


•j.v* 


^3 


9.52 99 


10,47 00 


9.97 




11 


y.5«' 


'>7 


9.53 <H 


10,46 96 


9.97 




•h 


'j.fio 


7r 


9, S3 <^8 


10,46 92 


9.97 




.|(. 


•J.S«' 


VH 


«;,S1 13 


10,46 8S 


9»97 




•1/ 


'j.v» 


V* 


«;,Si J6 


10,46 84 


9.97 




•I'l 


'j.*i<» 


Mj 


O.Vi ao 


10,46 80 


9.97 




•I'J 


y.5'* 


BO 


«),5;J 24 


10,46 76 


9.97 


IN 


AO 


.j,«i<» 


<)0 


0.53 '.'H 


10,46 71 


^.97 




M 


•J.**" 


•Ji 


9.5» 33 


10,46 67 


9.97 




h-J 


'h^«* 


•)7 


«>,53 37 


10,46 63 


9.97 




M 


•J, SI 


01 


9.53 41 


10,46 59 


9.97 




♦il 


y.M 


<M 


9,53 45 


i".4^> 55 


9.97 




♦■■•i 


«j,li 


nR 


•).51 49 


10,46 51 


9.97 




M- 


«j, ^ 1 


u 


«).5» 53 


10,46 47 


9.97 




^7 


•j.fii 


IS 


«),53 57 


10,46 43 


9.97 




^M 


•J, HI 


n> 


<),53 ^>i 


10,46 38 


9,97 




S'J 


•J.fil 


a;J 


«J.53 ^>^> 


10,46 34 


9.97 


10 





•J, SI 


ar. 


<).53 70 


10,46 30 9,97 




/Otf l.'OH, 


lott colg. 


, \oK lax\%. 


^ \o^? 



r Zttgarithmu Sims and Tangents. 9 




. H. 


log^ 


log ling. 


loglHlg. 


logc«. 




3 

4 


9.;t =6 
9.51 30 
9-51 34 
9.51 37 
9.51 4' 


9.53 70 
9.53 74 
9.53 7S 
9.53 Sa 
9.53 86 


10,46 30 
10,46 26 
10.46 22 

[0,46 IS 

10,46 14 


9.97 57 
9,97 56 
9-97 56 
9-97 55 
9.97 55 




50 

i 


71 


5 
6 

1 

9 


9.S" 45 
g.51 43 
9.SI 52 
9.51 50 
9.51 59 


9.53 90 
9.53 94 

9.53 9S 

9.54 m 
9.54 06 


.0.46 10 
10,46 06 

:o,46 02 

to,45 97 
10.45 93 


9.97 5-1 
9.97 54 
9.97 5-1 
9.97 53 
9.97 53 


55 
54 

53 

51 






14 


9,5' 63 
9.51 67 
9.51 70 
9.5t 74 
9.SI 77 


9.54 " 
9.54 15 
9-54 19 

9.54 aa 

9.54 37 


10.45 89 
10.45 85 
10,45 Bi 
10.45 77 
10.45 73 


9-97 52 
9.97 5' 
9.97 51 
9.97 51 
9-97 51 


50 

49 
4S 
47 
46 


70 




16 

S 

19 


9.5" 8r 
9.51 85 

9,Si 88 
9.51 92 
9.51 95 


9.54 31 
9.54 35 
9.54 39 
9.54 43 
9.54 47 


10,45 69 
10,45 65 
10,45 61 
10,45 57 
10,45 53 


9.97 50 
9.97 50 
9.97 49 
9.97 49 
9.97 49 


45 
4-1 
43 
42 
41 






19 20 

23 
34 


9. SI 99 
9,5a 03 
9.53 06 
9,5a 10 
9,5a 13 


9-54 51 
9.54 55 
9.54 59 
9.54 63 
9.54 b^ 


10,45 49 
'o,45 45 
10,45 41 
10,45 37 
10,45 33 


9.97 48 
9.97 47 
9,97 47 
9.97 47 
9,97 46 


40 

39 
33 


70 




II 

a? 

38 
29 


9-53 17 
9.5a ai 
9.53 34 
9.53 28 
9.52 31 


9,54 7i 
9.54 75 
9.54 79 
9.54 83 
9.54 87 


10,45 29 
10,4; 25 
10.45 21 
10,4s 16 
io,4S 12 


9,97 46 
9.97 45 
9.97 45 
9.97 44 
9.97 -J4 


35 
34 
33 
32 
31 






u so 


9.52 35 


9.54 91 


10.45 o9 


9,97 43 


80 


TO 


> g 


• ' 


'■*™- 


bficatg- 


log lang. 


W-A- 


-0. 












"~ 




A 



IJ8 jtl^fl^ IrnHlfc Atft&f Itftff jW^ftUfi ^% 




I). 


M 


log.b. 


1<SI«.E 


logcMg. 


l=g«.- 






T»" 


3U 


y.sa 35 


9.54 9' 


10,45 08 


9.97 43 


W 


V 






3' 


■),53 3« 


9.54 95 


10,45 <J4 


9.97 43 










32 


9.5» 42 


9.54 99 


10,45 uo 


9,97 43 


16 








33 


-1.52 4f. 


9.55 03 




9.97 43 


*■ 








34 


•)-5» 49 


9.55 07 


loi44 93 


9.97 4* 


3b 








3S 


<).S» S3 


9.55 II 


10,44 88 


9.97 4' 


»S 








3'- 


<J.Si 5'i 


9.55 IS 


10,44 B4 


9.97 41 










37 


9,51 bo 


9-55 19 


10,44 80 


9.97 40 


33 








39 


O.SI 63 


9.55 33 


10,44 T> 


9.97 40 










3'1 


9.51 (17 


9.55 '7 


10,44 7a 


9.97 39 


31 






19 


40 


9,5S 70 


9.55 31 


10.44 68 


9.97 39 


se 


» 






4« 


9.5" 74 


9.55 35 


10.44 64 


9.97 38 


'9 








4a 


9.53 77 


9.S5 39 


ia.44 60 


9.97 38 


l3 








43 


9,53 B. 


9.55 43 


10,44 57 


9.97 38 


17 










9. Si 95 


9.55 47 


10,44 53 


9.97 37 


16 








4S 


9.sa BS 


9.55 SI 


10.44 49 


9.97 37 


<S 








■16 


9,5a 92 
9.5a 9! 


9.55 55 
9.55 59 


10.44 45 
10,44 4: 


9.97 3f> 
9,97 36 


13 








48 
49 


9.53 99 
9. S3 ia 


9.55 63 
9.55 6J 


10,44 37 
10,44 33 


9.97 35 
9.97 3S 


II 






1» 


50 


9.53 ol> 


9.55 71 


to,44 39 


9.97 34 


10 


re 






51 


9.53 0.) 


9.55 75 


10,44 as 


9.97 34 


1 








S' 




9.35 79 


10,44 21 


9.97 33 








53 


9.S3 t(> 


9.55 S3 


10,44 17 


9.97 33 


7 








S4 


9. S3 30 


9.5S 87 


10,44 13 


9.97 33 


6 








5S 


9.53 !I3 


9.55 91 


10,44 09 


9.97 33 


5 








56 


9.53 37 


9.55 95 


10,44 05 


9.97 33 


4 








57 


9.53 30 


9.55 99 


10,44 01 


9.97 31 


3 








a 


9.53 34 


9.56 03 


10,43 97 


9.97 31 










59 


9.53 37 


9.56 07 


10,43 93 


9,97 30 


' 




i 


80 





9.53 4" 


9,56 n 


ro.43 8q 


9.97 30 





70 


-T^ 


he c.«. 


lt.BeMg, 


\og lanft. \ Vi »-a. 


^^l| 




^ 





X 


M. 


l^dn. 


log t,„g. 


loB=o.a. 


loec™. 




70 




i» 




3 
4 


9.53 40 
9.53 44 
9.53 47 
9.S3 51 
9,53 54 


9,56 " 

9,56 18 
9,56 =2 
9,56 26 


10.43 89 
10,43 85 
10,43 81 
10.43 78 
10,43 74 


9.97 30 
9.97 29 
9.97 29 
9.97 28 
9,97 28 




59 
58 

57 
56 




5 

7 
-8 
9 


9.53 58 
9.53 61 
9.S3 65 
9.53 6a 
9.53 72 


9.56 30 
9.56 34 
9,56 3B 
9.56 42 
9,56 46 


ia,43 70 
10,43 66 
10,43 62 
10,43 58 
10,43 54 


9,97 28 
9,9: 27 
9,97 2; 
9.97 26 
9,97 26 


55 
54 
53 
52 
51 






w 


1(J 

13 
>4 


9.S3 75 
9.53 78 
9.S3 82 
9.53 85 
9.53 Bg 


9,56 50 
9,56 54 
9.56 5S 
9,56 61 
9,56 65 


10, 43 50 
10,43 46 
10,43 42 
io,43 38 
10,43 35 


9,97 25 
9.97 25 
9.97 24 
9.97 24 
9,97 23 


50 

49 
48 
47 
45 


69 






17 
i8 
'9 


9.53 92 
9. S3 

9.53 99 

9.54 02 
9.5406 


9,56 69 
9,56 73 
9.56 77 
9,56 81 
9,56 83 


10,43 31 
10,43 27 
I0.43 23 
10.43 19 
10,43 15 


9.97 23 
9.97 22 
9,97 32 
9,97 21 
9,97 21 


45 
43 






20 


20 

23 
24 


9.54 09 
9.54 13 
9.54 Id 
9.54 «g 
9,54 23 


9,56 89 
9.56 93 

9.56 96 

9.57 00 
9,57 04 


ro,43 11 
10,43 07 
10,43 03 
10,43 00 
10,42 96 


9.97 21 
9,97 20 
9,97 20 
9,97 19 
9.97 19 


40 

39 

38 


69 






S 

a? 


9,54 26 
9,54 30 
9.54 33 
9,54 36 
9,54 40 


9.57 08 
9.57 12 
9,37 16 
9,57 20 
9.57 23 


10,42 84 
10,42 80 
10,42 76 


9.97 18 
9,97 iS 
9,97 17 
9,97 17 
9.97 16 


35 
34 
33 
32 
31 






io 


80 


9,54 43 


9.57 27 


10,42 73 


9.97 16 


80 


69 


\ 






Jos CM. 


lag co.g. 


log <ang- 


__\'?™: 


l»\- 



rflo I^armmfe Sfnn tmd WnigWrtSC V 




n. 


M 


l^l^Q. 


l"gtaiig. 


logcMg. 


k«™s. 




■ 


80 


84J 


9,S+ 43 


9.57 27 


10.42 73 


997 16 


w 


•i 






3« 


g.54 47 


9.57 31 


10.41 69 


9-97 15 


"? 








aa 


9.54 50 


9.57 35 


10,43 ("5 


9.97 IS 


98 








33 


9.54 53 


9.57 39 


10,49 61 


9.97 14 


97 








34 


9.54 57 


9>57 « 


10,43 57 


9-97 14 


a6 








35 


9.S4 60 


9.57 47 


10,41 53 


9.97 13 


95 








36 


y.54 63 


9.J7 50 


Io,4Z 50 


9-97 13 


34 








H 


9. 54 67 


9.S7 54 


10.43 46 


9.97 13 


93 








3S 


9.54 70 


9.57 58 


10.49 49 


9.97 13 










39 


9.54 73 


9.S7 63 


10.43 3S 


9.97 13 


11 






90 


4U 


9.54 77 


9.57 66 


10,43 M 


9.97 11 


M 


« 






41 




9.57 70 


10,43 3o 


9.97 II 


19 








■la 


<l.54 84 


9.57 73 


10.49 97 


9.97 10 


iS 










9.54 S7 


9.S7 77 


10,49 33 


9.97 10 


17 








44 


9.54 9" 


9.57 81 


10,43 19 


9.97 09 


16 








45 


9.54 94 


9.57 85 


10,43 15 


9.97 09 


IS 








46 


9.54 <)7 


9.57 89 


io,4fl 11 


9.97 08 


14 








4» 


').5S 00 
9-5S "4 
9. 55 07 


9.57 9a 
9,57 96 
9,5B 00 


10.42 07 

10.43 04 

10,4a OQ 


9.y7 08 
9.97 07 
9.9J 07 


13 






SO 


60 


9.55 >o 


9.58 04 


10,41 96 


9-97 06 


10 


68 






SI 


9.55 14 


9.58 "8 


10,41 q3 


9,97 06 


9 








Sa 


<).is 17 


9.58 11 


10,41 8B 


9.97 05 


3 








53 


9.55 ao 


9.5B 15 


10,41 85 


9-97 OS 


7 








S4 


9.SS 33 


9-58 19 


10,41 81 


9.97 04 


6 








5! 


9.SS 07 


9.58 93 


10,41 77 


9.97 04 










S6 


y.S5 30 


9.59 97 


10,41 73 


9.97 03 










H 


9.55 33 


9,58 30 


10,41 70 


9.97 03 










58 


9.55 37 


9.58 J4 


10,41 66 


9.97 03 










59 


y.ss 40 


9.58 38 


10,41 Ga 


9.97 03 








21 





9.S5 43 


9.58 43 


to.41 58 


9.97 01 





» 






log CO.. 


logcMB 


\QB»™* \ \=t™- 


^ 


^"■. 


^ 

■ 


k 


^B 





D. 


M. 


log™- 


1"g i*«g. 


logooig. 


iDgM. 








k 





9,55 43 
9.55 47 
9.55 SO 
9.55 S3 
9.55 S6 


9,5a 42 

9,53 45 
9.59 49 
9.59 53 
9.58 57 


10,41 58 

10,41 54 
10,41 51 

10I41 43 


9.97 01 
9.97 01 

9,97 00 
9.97 00 
9,97 00 





6» 






9.55 6o 

g.ss 63 

9.55 66 
9-55 69 
9.55 73 


9.58 6t 
9,58 64 
9,58 68 
9.58 72 
9.58 76 


10,41 39 
10,41 36 
10,41 32 
10,41 38 
10,41 a4 


9,96 99 
9,96 99 
9.96 98 
9,96 98 
9,96 97 


55 
!4 
53 
52 
51 






n 


M 


9.55 76 
9.55 79 
9,55 83 
9.55 86 
9,55 89 


9.53 79 
9.53 B3 
9,58 87 
9,58 91 
9.58 94 


10,41 31 
10,41 17 

io,4I 13 

10,41 09 
10,41 06 


9.96 97 
g.96 96 
9.96 96 
9.96 95 
9.96 95 


60 

49 
48 

% 


68 






19 


9,55 9a 
9,55 96 

9.55 99 

9.56 02 
9.56 05 


9.58 9R 

9.59 oa 
9.59 <* 
9.S9°9 
9-59 '3 


\l:% 98 
10,40 94 
10,40 91 
10,40 87 


9,96 94 
g.96 94 
9,96 93 
9.96 93 
9,96 92 


43 
4= 
41 






81 


20 
as 

84 


9,56 03 

9,56 :5 
9,56 '5 
9,56 18 
9.56 31 


9.59 17 
9.59 ao 
9,59 aj 
9,59 28 
9.59 33 


10,40 83 
10,40 79 
10,40 76 
10,40 72 


9,96 92 
9,g6 gl 
9,96 gl 

9.95 90 

9.96 90 


10 

It 

37 

3S 


fig 






=5 

98 

3g 


9,56 a 
9,56 28 

9,56 31 
9.56 34 
9.56 37 


9.59 35 
9.59 39 
9.59 43 
9,59 47 
9,59 50 


ro,4o 65 

10,40 6j 
10,40 57 

ro,4o 53 
ro,4o 50 


9.96 8g 
9,96 Bq 
9,96 83 
9,96 88 
9,96 37 


35 
34 
33 
33 
31 






81 


ao 


9.56 41 


9.59 54 


10.40 46 


g.96 B7 


80 


6S 


\ - 


1_ 


_L 


'"f™- 


h,..tg. 


log t^ng. 


log s«. 


»\». 





















p 


oi Lcgarilhmic Sines and Tangents. 1, 




D. 


M. 


tag«>,. 


iDgUilg. 


logCDlg. 


log™. 






21 


3' 

33 

33 
34 


9-56 41 
<i.i(> 44 
9.56 47 
9,56 50 
9-56 54 


9.59 S4 
9-59 58 
9,39 6> 
9.59 65 
9.59 69 


10,40 46 
10.40 42 

10,40 39 

10,40 35 
10,40 31 


9,96 87 
9,96 86 
9,96 86 
9.96 8s 
9,96 85 


30 

38 
27 

S6 








39 


g.56 60 
9-56 63 

9.S6 66 
9.56 69 


9.59 72 
9.59 76 
9.59 80 
9.59 S3 
9. 59 3 J 


10,40 27 
10,40 S4 
10.40 20 
10,40 16 
10,40 13 


9.96 84 

9.96 34 
9.96 83 
9,96 83 
9.96 8j 


25 

23 
33 






21 


40 

41 
42 

43 
44 


9.56 79 
9.56 82 

9.56 as 


9.59 91 
9.59 95 

9.59 9S 

9.60 02 
9,60 06 


10.40 og 
10,40 05 
10.40 oa 
10,39 93 
I0.39 W 


9.96 81 
9.96 Bi 
9.96 80 
9,96 80 


20 


< 






% 

47 
48 
49 


9.56 89 
9.56 92 
9-56 95 

9.56 q3 

9.57 0' 


9,60 Og 
9,60 13 
9,60 17 
9,60 ZO 
9,60 24 


10,39 91 

to.39 a? 

10.39 83 
10,39 &o 
10,39 76 


9.9679 
9.96 79 
9,96 73 
9,96 78 
9.96 77 


■5 

"4 
13 






21 


60 
5" 

52 

53 
54 


9,57 oj 
9.57 07 
9.57 " 
9.57 14 
9.57 17 


q,6o 23 
9,60 31 
9.fio 3S 
9,6039 
g,6o 4a 


10.39 72 
10.39 69 
10,39 65 
10,39 61 
10,39 53 


9,96 76 
9,g6 76 
9,96 75 
9.96 75 


10 

I 
I 


es 






57 
59 


9.57 =0 
9.57 23 
9.57 36 
9,57 29 
9.57 33 


9,60 46 
9.60 49 
9,60 53 
9,60 57 
9,60 60 


to, 39 54 
10.39 50 
10, 39 47 
10.39 43 
10,39 39 


9.96 74 
9.96 74 
9.96 73 
9.96 73 
9,96 72 






■ 


32 





9.57 3S 


9.6064 


10.39 36 


g.qfi 72 





68 


M 


S- 


toxcas. 


log CDtg. Vug ISklVg. 


^ v.eA^ 


^ 


= 





Zegariff 


MiV Siius and 


Tm^etiU 




"3 


D. 


M. 


lug«^ 


log iMg- 


iogmlB. 


logo-. 






£2 




3 


9.57 36 
9,57 39 
9,57 43 
9,57 45 
9.57 4S 


9,60 64 
9,Go 63 
9.60 71 
9.60 75 
9,6079 


10, 39 36 
10.39 33 
10,39 29 
10.39 25 
:o,39 31 


9,96 72 
9.96 71 
9,96 71 
9,96 70 
9,96 70 




59 

58 

I 


68 




5 
6 
7 

9 


9.57 51 
9.57 S4 
9.57 58 
9,57 61 
9.57 ^ 


g,6o 8a 
9,6a 86 
9,60 89 
9,60 93 
9,60 97 


10,39 18 
10,39 14 
10,39 »a 
lo,39 07 
10.39 03 


9,96 69 

9.0 f'9 
9,96 68 
9,96 63 
9,9667 


55 

54 
53 
52 
51 




S2 


10 

'3 
14 


9.57 67 
9.57 70 
9.57 73 
9.S7 76 
9.57 79 


9,61 00 
9,0 1 04 
9,61 o3 
9,61 .1 
9,61 IS 


lo,39 00 
10,33 gft 

10.38 93 

10.39 Bg 
10,38 85 


9,9666 
9,96 66 
9,96 65 
9,96 6S 
9,9664 


50 

49 
48 

% 


63 




17 
i3 
■9 


9.S7 S3 
9.57 35 
9.57 88 
9.57 9" 
9.57 95 


9,61 IS 

9.61 32 

9.61 26 

9,6 r- 29 
9.61 33 


10,38 32 
10.38 ja 
10,38 74 
10,33 71 
10,38 6j 


9.9664 
9,96 63 
9,96 63 

9,96 6 a 
9,96 63 


45 
44 
43 
■12 
41 




22 


20 

2-1 


9.57 g3 

9.58 01 
9.58 04 
9-58 07 
9.58 10 


9,61 36 
g.Oi 40 
9,61 44 
9.61 47 
9,61 5i 


10,33 64 
10,38 60 
10.38 56 
10,38 S3 
10.38 49 


9,96 61 
9,96 61 

9,96 Go 
9.96 60 
9.96 59 


40 

I? 


07 




28 
29 


^■^1 'I 
9.58 16 

9,58 ig 

9,58 .2 

9.58 25 


9.61 54 
9.t" 58 
9,61 61 
9.61 C5 
9,61 6g 


■o,3S 33 
10.38 35 
10,38 31 


9,96 59 
9,96 53 
9,96 53 
9,96 57 
9,96 57 


33 
34 
33 
33 
31 




22 


80 


9.5a 23 


g,6i 7a 


10,33 28 


9,96 56 


80 


67 


L. 


-^ 


log eta. 


log c«g. 


log .«g. 


log .in. 


M. 


J 





w 


P 


win 


IM 


m 




^ 


? 


i.g.b. 


I^K ta"K- 


loBM 


22 


8G 


9.5& 23 


9/11 7a 


10.38 






3' 


■).5» 3' 


9,61 76 


10,38. 






ji 


9.55 34 


9,61 79 


.0.38 






33 


9.59 37 


9,61 83 


10.38 






J-l 


9.59- 41 


9,61 86 


10,39 






15 


9.58 44 


9,61 go 


10,3S 






3(> 


9.58 47 


9.61 94 


10,3a 








.,.58 50 


<}M 97 


10,38 






3S 


9.58 53 


9,6a 01 


10,37 






39 


9.58 56 


9,63 04 


10,37 




22 


4(1 


9.53 59 


9,6a o3 


ro.37- 








9.58 6a 


9,6a 1. 


10,37 








9.58 (.5 


9.6a IS 


10.37 






43 


y,58 &3 


9,6a :8 


io,37 






H 


9.5^ 7' 


9,6a aa 


"0,37 






■15 


9.58 74 


9,fia a6 


10.37 ■ 






¥• 


9.S3 77 


9,6a ag 


10.371 






47 


9.53 80 


9,6a 33 


10,371 






4a 


9,59 83 


9,6a 36 


10,37 






47 


9.58 8Q 


9,6a 40 


>o,37 




22 


611 

51 


9.53 8g 
9.5B 92 


9,6a 43 
9.6a 47 


10,37 

10,37 






sa 


9. 58 95 


9,6a 50 


10,37 








g.58 99 


9,6' 54 


10.37 






54 


9.59 01 


y.6a 57 


10.37 






55 


9.59 04 


9.62 61 


I0.37 


, 




5f> 


9.59 0; 


9.63 f'4 


10.37 






57 


9.59 "o 


9.f'a (.8 


■0,37 






58 


9.59 13 


9.6a 71 


10,37 






59 


9,59 "6 


9,6a 7S 


10, 37 




an 





0.59 19 


9,6a 78 


I0.37 






log™. 


logcotg, 


loglM 


b 


■ 


^^^m 







Logarithmic Sines and Tangents 




'05 


D. 


M. 


log sin. 


log lang. 


l^gcolg. 


log COB. 




° 


is 




3 
4 


9.59 '9 
9,59 21 
9.59 25 
9.59 28 
9.59 31 


9.62 73 

9,62 S3 
9,6a 85 

9,62 80 

9,62 93 


10,37 14 
10,37 11 
10,37 07 


9,96 JO 

9,96 40 

9.96 39 
9.96 39 
9.96 38 




'A 

57 
56 


67 




5 
6 
7 
8 
9 


9.59 34 
9,59 37 
9.59 AO 
9.59 42 
9.59 45 


9.62 96 

9.63 00 

9.<i3 03 
9,63 07 
y,63 :o 


10,37 04 
10,37 00 
10,36 97 
10,36 93 
10,36 90 


9.96 38 
9.g6 37 
9.06 36 
9.96 36 
9,96 35 


55 
54 

53 

5' 




38 


10 

13 
14 


9,59 48 
9.59 5' 
9,59 S4 
9.59 57 
9,59 bo 


9,63 13 
9.63 17 
9.63 20 
9,63 34 
9.63 27 


10,36 86 
10,36 83 
10,36 79 
10,36 76 
10.36 73 


9.96 35 
9.96 34 
9.96 34 
9.96 33 
9,96 33 


50 

% 
47 
46 


60 




15 
lb 
17 
i8 
'9 


9,59 63 
9.59 66 
9.59 &.) 
9.59 72 
9.59 75 


9.63 31 
9,63 34 
9.63 33 
9.63 41 
9.63 45 


TC.36 6g 
10,36 65 
10.36 63 
10,36 59 
10,36 55 


9.96 32 
9,y6 32 
9,96 31 
9.96 30 
9,96 30 


45 
44 
43 
42 
41 




28 


20 

S3 
24 


9.59 79 
9.59 81 
9.59 84 
9,59 87 
9.59 89 


9.63 48 
9.63 52 
<iM 55 
9,63 59 
9,63 62 


10.36 52 
10.36 48 
10.36 45 
10,36 41 
10,36 36 


9,96 29 
9,96 29 
9,96 23 
9,96 28 
9.96 27 


40 

39 

33 
37 
36 


66 




25 
36 
27 

28 

"9 


9.59 92 
9.59 95 

9.59 98 

9.60 01 
9,60 04 


9,6366 
9.63 6y 
9.63 73 
9.63 76 
9.63 80 


10,36 34 
10,36 31 
10,36 27 
10,36 14 
10,36 so 


9.96 27 
9,96 26 
9,g6 36 
9.96 25 
9,96 24 


35 

33 
32 
31 




es 


SO 


9,60 07 


9,63 83 


.0.36 .7 


9.96 24 


80 


66 


1_ 




lofica. 


lOgEOlg. 


l«gtu>,g. 


bg .in. 


_a 


D. 



io6 










1 D.JM. 


tag.™. 


i^^ans. 


Jogcotg. 


leg™. 






28 


80 

33 
34 


g,6o 07 
9,6o lo 
g,6o S3 
9,6o l6 
g,6o 19 


9.63 S3 
9,63 86 
9,63 go 
9,63 93 
9,63 97 


.0,36 17 
10,36 13 
10,36 10 
10,36 07 
10,36 03 


9.96 24 

9,96 23 
9,96 23 
g,g6 aa 
9,96 2a 


80 

It 
27 

26 


w 




3S 
36 
37 

39 
3Q 


9,60 ai 

g,6o 27 
9,60 30 
9,60 33 


9,64 CO 
9,64 04 
9,64 07 
9,64 11 
9,64 14 


10,36 00 
10,35 9^ 
10,35 93 
10.35 89 
10.35 86 


9.96 £1 
9,96 21 
9, 96 20 
9,96 30 
9,96 19 


25 
2-1 
=3 




23 


40 

43 


7,60 36 
9,60 39 
9,60 4a 
9.60 45 
9,6047 


9.64 17 

9,64 ai 
9,64 a4 
9,64 Bi 
9,6431 


loisS 79 
10.35 76 
10.35 7« 
10,35 69 


9.96 18 
9,96 £8 
9,96 17 
9.96 17 
9,96 16 


20 

'9 
18 
17 
16 


e. 




47 
48 
49 


9,60 50 
9.60 53 
9,60 56 
9,60 59 
9,60 63 


9.64 35 
9,64 3S 
9,64 41 
9.64 45 
9,64 43 


10,35 65 
10.35 6a 
10,35 53 
10,35 55 
io,3S 5a 


9,96 16 
9,96 15 
9,96 IS 
9,96 14 
9,96 »3 


IS 

14 
'3 




2a 


50 
51 

53 
S3 

S4 


9,60 65 
9,60 67 
9,60 70 
9,60 73 
9,60 76 


9,64 sa 
9.64 55 
9,64 59 
9,64 6a 
9,64 65 


10,35 48 
10.35 45 
10, 35 41 
10.35 38 
10,35 35 


9.96 13 
9.96 ra 

9,96 13 

9,96 II 
9,96 II 


10 

1 

7 
6 


6( 




11 

57 
53 
59 


g,6o 79 
9,60 8a 
9.60 85 
9,60 87 
g,6o 90 


9,64 69 
9,64 72 
9,64 76 
9.^4 79 
9,64 Ba 


ro.3S 31 
10,35 2S 
10,35 24 
10,35 21 
10.35 JS 


9.96 10 
9.96 09 
9,96 09 
9,96 08 


5 
3 




24 





9.60 93 


9,64 36 


i",35 14 


9.96 07 





M 


° 


^ 


loaca*. 


logcoig. 


kgUng. 


Idgrin. 


M. 


D. 



^ HfgafiKtnif Xifies ttnit 'Jangtnti. lo 


7 


.|„. 


ic^^. 


logung. 


kgraij. 


1^™. 




. 


' 




a 
3 
4 


9.60 g3 

9.60 g6 
9,6a gg 

9.61 oa 
9,61 04 


9,64 86 
9,64 89 
9.64 93 
9,64 96 
9,64 99 


10.35 14 

10.35 n 
10,35 07 
10.35 04 
10,35 01 


9.96 t.7 
9.96 07 
9,1)6 06 
9,96 06 
9,96 OS 




59 
53 


ue 




1 

7 

a 

9 


9,61 07 
Q.61 10 
9.^1 '3 
9,61 ,16 
9,5i 19 


9,65 D3 
g.65 06 
9.65 10 
9,65 13 
9,65 16 


to, 34 97 
■0.34 94 
10,34 90 
10.34 87 
10,34 84 


9.96 04 
9.96 04 
9,96 03 
9,q6 03 
9,96 02 


55 
54 
53 

51 








10 

X3 
14 


g,6i « 

9,61 34 
9.61 27 
9,61 30 
q,6l 33 


9.65 20 
9.65 23 
9.65 26 

9.65 30 

9.65 33 


10,34 80 
"o,34 77 
l".34 73 
10,34 70 
10,34 67 


9,96 D2 

g.96 01 

9,96 00 

9,96 DO 

9.95 99 


50 

t 

-17 
46 


GG 






U 

17 


9.61 35 
9.6. 38 
9.61 4t 
9.6. 44 
g,6l 47 


9.65 37 
9.65 40 
9.65 43 
9.65 47 
9,65 50 


10.34 63 
10.34 («> 
10-34 57 
10,3+ 53 
10,34 50 


9.95 99 
9,95 98 
9.95 93 
9.95 97 
9.95 'P 


45 

43 
42 

41 








32 

23 

34 


9.61 49 
9.61 52 
9.6. 55 
9,61 58 
9,61 6. 


9.65 53 
9.G5 57 
9,65 60 
9.^5 f>i 
9,65 67 


10,34 46 
10,34. 43 
.0,34 40 
10,34 36 
.0,34 33 


9,95 96 
9i95 95 
9.9S 95 
9.95 94 
9.95 94 


40 

39 
3a 
3; 
36 


65 






3g 


9.61 63 

9,61 65 
9,61 69 

g.6l 7a 
g,6i 74 


9,65 70 
9.65 74 
9.65 77 
9.65 80 
9.6S 84 


10,34 30 
.0,34 26 
10,34 23 
10,34 ao 
10,34 16 


9.95 93 
9.95 9* 
9.95 92 
9.95 91 
9,95 91 


35 
34 
33 
32 
3" 








SO 


9,61 77 


9,65 87 


10,34 13 


9.95 90 


80 


65 


K 




' 


IqBc™. 


log ofg. 


log lang. 


\og^\B. \U,\T>. 




^ ^ 



loS 




Logarithmic Sines and Tangents 






D. 


M, 


kg>m. 


li^B ung. 


iQgWlg. 


L-E.==. 






21 


SO 

31 

32 

33 
34 


'iM 77 
9,61 Bo 
9,6. Bj 
9,6r 8(i 
9,61 68 


9.65 B7 

9,f>S 90 
9,6; 94 
9,f>5 97 

9.66 00 


I0.34 13 
10,34 'o 
10, 34 06 
10,34 03 
10,34 00 


9,9s 90 
9.95 90 
9.95 89 
9.95 88 
9.95 88 


80 

2S 
27 
36 


8c 




35 
36 

11 

39 


9,Gr ^ 
9,61 97 
9.61 9y 
9,63 oa 


9.66 04 
9.66 07 
9,66 10 
9,66 14 
9,66 17 


10,33 9(5 
10.33 93 
10,33 90 
10, 33 B6 
10,33 83 


9.95 87 
9.95 87 
9,95 86 
9.95 35 
9,95 85 


35 
34 

23 




2i 


40 

42 
43 
44 


9,63 10 
9,6a 13 
9,6a 16 


g,66 20 
9,66 24 
9.66 37 
9,66 30 
9,65 34 


10,33 80 
10,33 76 
10,33 73 
10,33 70 
10,33 66 


9.95 84 
9.95 84 
9.95 83 
9.95 83 
9-95 8a 


so 

\l 

'7 

16 


e< 




45 
46 

tl 

49 


9.5a 19 
9,63 a I 

9.62 24 

9.63 87 
9,63 30 


9.66 37 
9,66 40 
9.66 44 

9.65 47 

9.66 50 


10, 33 63 
10, 33 60 
10,33 56 
10,33 53 
10,33 50 


9,95 81 
9,95 81 
9,95 80 
9,95 80 
9.95 79 


15 
14 
t3 




31 


SO 
51 
52 
53 
54 


9,6a 33 
9,63 35 
9,63 3S 
9.63 40 
9.6a 43 


9,66 54 
9,66 57 
9,66 60 
9,66 64 
9,66 67 


10, 33 4G 
10,33 43 
10,33 40 
10,33 36 
lo,33 33 


9,95 79 
9,9s 78 
9.95 77 
9.95 77 
9.95 76 


10 

9 
8 
7 
6 


Si 




55 
56 

59 


9,63 46 
9.63 49 
9,62 51 
D,62 54 
%^^ 57 


9,66 7° 
9,06 73 
9.56 77 
9,66 80 
9.66 83 


10,33 30 
10,33 sG 
10,33 23 
10,33 20 
10,33 17 


9.95 76 
9,'^>S 7S 
9.95 74 
9,95 74 
9,95 73 


5 
4 

i 




25 





9.^3 S9 


9,f'6 87 


to,33 13 


9,95 73 





fii 




_!_ 


I^gcc. 


l<.g=o.g. 


logla-g. 


kg .in. 


t 


^ 



■Uhnnc Si 


les ami Tangents. 109 1 


. 


i=st=^. 


logcolg. 


logCffl. 








59 

6S 
63 
7" 


9.65 B; 
9,(56 90 

9.66 93 
9,66 97 
9,C7 DO 


10,33 13 
10,33 10 
10,33 07 
10,33 03 
10,33 00 


9,95 73 
9.95 72 
9.95 72 
9.95 7' 
9, 95 70 




57 
50 


65 


73 
76 

Ei 
B4 


9.67 03 
9,67 oG 
9,67 10 
9.67 13 
9,67 j6 


10,32 97 
iii-js 93 
10,32 90 

10.32 B7 

10.33 B4 


9,95 70 
9.95 69 
9,95 6g 
9,95 68 
9,95 67 


55 
54 
53 

52 
51 






86 
Bg 
93 

97 


9,67 20 
9,67 23 
9,67 26 
9,67 29 
9.67 33 


10, 3 J 80 

10.32 77 
10,3a 74 

10.33 70 
10,32 67 


9,95 67 
9,95 66 
9,95 66 
9,95 65 
9.95 64 


50 

49 

48 
47 
46 


64 




00 
03 


9,67 35 
9.^7 39 
9,67 43 
9,67 46 
9,67 49 


10,33 64 
10,32 61 
10,32 57 
10,32 54 
10,32 £1 


9.95 64 
9.95 63 
9,95 63 
9,95 62 
9,95 61 


45 
44 
43 
4^ 
41 






1 


9,67 53 
9.67 5^ 
9,67 S9 
9.67 62 
9,67 6s 


10,33 43 
10.33 44 

10.32 41 

10.33 38 
10,32 35 


9,95 6" 
9.95 «> 
9,95 60 
9,95 59 
9.95 53 


40 

39 

i 


61 




1 

1 

\ 


9.67 ^'J 
9,67 72 
9>67 7S 
9,67 73 
9,67 83 


10,32 31 
10,32 28 
10,32 25 

10,32 31 

10,3a l3 


9.95 53 
9.95 57 
9.93 57 
9,95 56 
9,95 55 


35 
34 
33 
33 
31 






9 


9.67 85 


10,33 IS 


9,95 55 


80 


64 


^ 




k.c.-g. 


i<,3»«i- 


\u- ,i„. 


M. 


li. 


Bk 




' 



no Le^on'/Amic Sinrr and ToHgrnb. \ 




D. 




log™. 


logung. 


Jog colg. 


log™- 


■ 




26 


- 
80 


y.63 A,o 


9,67 85 


10.3a 15 


9,95 5S 


M 


« 






3' 


■3.03 42 


9,57 88 




3S la 


9,95 54 


M 








32 




9.67 9' 






9,95 54 


23 








34 


9.63 4S 


9.67 95 




32 OS 


9.95 53 










34 


9,63 50 


9.67 98 


IQ 


33 02 


9:95 52 


26 








3S 


4,63 53 


9,63 oi 


10 


31 99 


9.95 52 


25 








3& 


9.63 56 


9,63 04 




3.96 


9.9s 51 


24 








37 


9,63 53 


9.6S o3 






9.93 51 


23 








3S 


9,63 61 


9,65 11 




31 89 


9.95 50 










3q 


9,63 64 


9.63 14 


10 


31 B6 


9.95 49 


ai 






S5 


40 


g,63 66 


9.63 17 


10 


31 83 


9.95 49 
9,95 48 


20 


fti 






41 


9.63 69 


9.68 =. 




31 79 


19 








ja 


9.63 71 


9-63 34 




3. 76 


9.95 43 


IE 








43 


9.63 74 


Q,6S 17 




31 73 


9.95 47 


'7 








44 


9. 1^3 77 


9,63 30 


10 


31 70 


9.95 46 


16 








45 


9.^3 79 


9.63 34 


10 


31 66 


9,95 46 


15 








46 


9.63 8a 


9.M 37 




31 63 


9.95 45 


14 








47 


9.63 85 


9,63 40 




31 60 


9.95 4S 


'3 








48 


9.63 87 


9,63 43 




31 57 


9.95 44 










+) 


9,63 90 


9,63 46 


10 


31 53 


9.95 43 


^^ 






S5 


50 


9,63 1)2 


9,68 50 


10 


31 50 


9,95 43 


10 


u 






51 

52 


9)63 93 


9,63 53 
9,66 56 


ro 


31 47 
31 44 


9.95 42 
9.95 4' 


1 








53 


9,f.4 00 


9,6S 59 




31 4« 


9.95 4t 


J 








54 


9,64 03 


9,63 63 


10 


31 37 


9.95 40 


6 








55 


9.64 05 


9.68 66 




31 34 


9,95 40 


5 








56 


9,64 03 


9,63 69 




31 31 


9.95 39 










57 


9.64 II 


9,68 72 






9.95 38 


3 








58 


9.64 13 


9,68 75 




31 "5 


9.9s 38 










59 


9,64 16 


9,68 79 


10 


31 ai 


9.95 37 


1 




■ '»J 


9,64 iS 


9,63 82 


10.31 iS 


9,05 37 





64 




- 


loet". 


bgcmg. 


log tang. 


logdn. 


(T 


^ 



togarithtme Sines and Tangents. iit 


■ 


. V- 


login. 


logUne, 


log"* 


loecos. 




"el 




t 

3 
4 


9.64 13 

9,64 24 
9,64 26 
g.64 sg 


g.63 3i 
9,63 85 
9,6S 38 
g,68 91 
9,63 gs 


io,3i 18 
10.31 15 
10,31 12 
10,31 09 
10,31 05 


9.95 37 
9.95 36 
9.95 35 
9.95 35 
9.95 34 




i 

56 


5 
b 

I 

9 


g.64 31 

9.S4 36 
g,64 39 
9,64 42 


9,63 qS 
9.69 01 
g.6g 04 
9,69 07 
9,69 II 


to, 31 OS 
10,30 99 
10,30 96 
10,30 93 
10,30 89 


9.9s 33 
9-05 33 
9-95 3Z 
9,9s 32 
9.95 31 


55 

54 
53 
52 
51 






B 1<I 

■3 
14 


g.64 44 
9,'>4 47 
g.64 49 
g.64 52 
9.64 54 


g,69 14 
g.6g 17 
g,6g ao 
9,6q 33 
9,69 27 


10,30 B6 
.0,30 83 
10,30 80 
10,30 77 
10,30 73 


9.95 30 
9.95 30 
9,95 29 
9,95 29 
9.9S 33 


50 

47 
46 


C8 




11 

19 


9.64 57 
9,64 5o 
9,64 62 
9,64 63 
9,64 67 


9,5q 30 
9,60 33 
9.6936 
9,6g 39 
9.69 43 


10,30 70 
10,30 67 
10,30 64 
10,30 6f 
10,30 57 


9,95 27 
9,95 27 
9,95 26 
9,95 2S 
9.9s 35 


45 

43 
42 






S SO 


g.64 70 
9,64 72 
9,64 75 
9.64 77 
9,64 80 


9,69 46 
9,69 49 
9.6g 52 
9.&9 55 
9,69 5B 


10,30 54 
10,30 51 
10,30 49 
10.30 45 
10,30 42 


9,95 24 
9,95 24 
9,95 23 
9,95 =2 
9,95 23 


40 

It 

37 
3& 


OS 




as 

26 

11 

sg 


9.64 83 
9M 8s 
g.64 SB 
9,64 QO 

9.64 y3 


9,69 61 

9,69 71 
9,69 74 


10,30 38 
10.30 35 

10,30 32 
10,30 29 
10,30 2& 


9.95 21 
9.95 20 
9.95 20 
9,95 19 
9,95 "8 


35 
34 
33 
33 
31 






8 30 


9,64 95 


9.C0 77 


10,30 23 


9.9S is 


30 


63 


^ 




log CM. 


logcocg. 


logung. 


log^T,, 


M. 


D. 


H. ^ 



^^^^H 


mic Si 


^^M 




■ 


n 


in Logartt) 


i« atid Taiigealt. 1 




D. 


M. 


loeiin. 


logtOtlg. 


logCKg. 


k^a* 


I 


ae 


SO 

3' 
31 
33 
3+ 


•^M 95 

9.6-1 93 
9.6s 00 
9.65 03 
9.65 05 


9.69 77 
9.6g 80 
,,69 84 
9,69 87 
9,69 90 


10,30 a3 
10.30 19 
10,30 16 
10,30 13 
10.30 10 


9^95 18 
9-95 17 
9.9s 17 
9.95 16 
9.95 IS 


M 

a6 


u 






39 


9.65 08 
9,fi5 10 
9.6s 13 
9.65 IS 
9,65 18 


9.69 93 
9,69 96 

9.69 99 

9.70 03 
9,70 06 


10,30 07 
10,30 04 

10,30 QO 

10,29 97 
to,29 94 


9.95 IS 
9-95 14 
9.95 13 
9.9S 13 
9,95 13 


35 
34 
33 






!e 


40 

•13 

■43 


9,65 >o 
9.<^5 S3 

9.6s as 
9,65 a3 

9.65 3t 


9.70 oq 

9.70 1= 
9.70 15 
9,70 ;8 
9.70 SI 


io,s9 gi 
to.ag 88 

10.39 ss 

10,29 8a 
i<J,39 78 


9.95 12 
9.9s " 
9,95 10 
9,95 10 
9i9S 09 


30 

\l 

17 
16 


OS 






45 
46 
47 
■IS 
49 


9.65 33 
9.65 36 
9.65 33 
9.63 41 
9,(^5 43 


9.70 '5 

9.70 »s 

9,70 3] 
9.7" 34 
9. 70 37 


10.29 75 
10,29 72 
10.29 69 
10,29 66 
10.29 63 


9,95 08 
9.9S oB 
9,95 07 
9-95 06 
9,9s 06 


15 
14 
13 






26 


GO 
51 

5J 

54 


9.65 46 
9,6s 48 
9.'>5 Sr 
9.65 S3 
9.65 56 


9,70 40 
9.70 43 
9.70 47 
9.70 50 
9.70 53 


10,29 60 
10,29 56 
10,29 53 
10,29 50 
10,29 47 


9.95 05 
9.95 05 
9.95 04 
9.95 03 
9,q5 03 


10 

I 
I 


es 






5S 
56 
57 
53 
59 


9-65 5S 
9.65 60 
9.65 63 


9.70 56 
9.70 59 
9.70 1,1 
9.70 65 
9.70 63 


10,29 44 
10,29 41 
10.39 38 
10,29 35 
10,29 31 


9,95 03 
9.95 01 
9.95 01 
9.95 00 
9,94 99 








27 





9.63 70 


9.7" 73 


10.29 38 


9,94 99 





M 


4' 


log™. 


logcotg 


V^linS- 


^ \oftsia. 


u. 


D. 


1 


I 







' Zogarithmie Stus and Tangents. 113 


D. 


M. 


log sin. 


bstang. 


logmtK, 


togco,. 








n 


T 


9,65 70 


9,70 72 


10,29 28 


9.94 99 





68 






9-6S 73 


9-70 75 


10, Z9 25 


9.94 93 


53 










9.65 75 


9.71 78 


to, 29 22 


9.94 97 


58 








3 


9.63 73 


9.70 81 


10,29 19 


9.94 97 


57 








4 


9.65 80 


9,70 84 


10,29 16 


9,94 96 


56 








5 


9,65 83 


9.70 87 


10,29 13 


9.94 96 


55 








6 


9.65 85 


9,70 go 


10,29 10 


9.94 95 


54 








7 


9.65 88 


9-70 93 


10,39 06 


9.94 94 


S3 








8 


9,65 90 


9.70 97 


10. 2g 03 


9.94 94 


52 








9 


9.65 93 


9,71 00 


10,29 00 


9.94 93 


5" 






!7 


10 


9.6s 95 


9,71 03 


»o,28 97 


9,94 92 


50 


62 








9,65 qB 


9,71 06 


10,28 94 


9.94 92 


49 










9,66 00 


9.71 09 




9.94 9' 


48 








13 


g.56 02 


9,71 12 


10,28 88 


9.94 90 


47 








14 


9.66 OS 


9.7' 15 


10,28 85 


9.94 90 


46 








'5 


g,66 07 


9.71 18 


10,28 82 


9.94 89 


45 








16 


9,66 ro 


9.71 ai 


10,28 78 


9.94 68 


44 








17 


9,66 13 


9,71 25 


10,28 75 


9.94 88 


43 








18 


9,66 15 


9,7 1 28 


10,28 72 


9.94 87 


42 








19 


9,66 -7 


9,71 31 


10,28 69 


9.94 86 


41 






B7 


SO 


9,56 ao 


9.71 34 


ro,28 66 


9,94 86 


40 


63 








9,66 33 


9.71 37 




9,94 S3 


39 










9.66 35 


9.71 40 


10,28 60 


9.94 84 










23 


9,66 27 


9.71 43 


10,28 57 


9.94 84 


37 








34 


9,66 29 


9.71 46 


10,28 54 


9,94 B3 


36 








=^5 


9,66 3= 


9.71 49 


10,28 51 


9.94 83 


35 








a6 


9,66 34 


9.71 52 


10,28 48 


9.94 32 


34 i 






a? 


9.66 37 


9.71 55 


10,28 44 


9.94 81 


33 






3B 


9,66 39 


9,71 59 


10,28 41 


9.94 81 


32 






29 


9.664a 


9,71 6a 


10, s8 38 


9,94 So 


3'^ 




ir 


80 


9.66 44 


9,71 65 


10,28 35 


9,94 79 


80 


62 


i 


•p , 




,^™. 


'"gcotg. 


log lane. 


loa iT,. 


^ 


~~ 































^ 


M, 


[7,.. 


UW.U.B. 


r=gcofe 


bE«. 




,' 


80 


.),(* 44 


q.?! 65 


I0.S8 35 


9.94 79 


n 


7 




ii 


,j,(i(> 46 


9.7' 68 


10. 23 32 


9.'>* 79 


39 








j-i 


')M 19 


y.71 7» 


!0,23 29 


9.94 78 


33 








H 


.).()(i ii 


y.71 74 


10,23 26 


9.94 77 


37 








34 


.).66 54 


y.7I 77 


10. 2S 23 


9.W 77 


3b 








M 


,,.(/! ;6 


9.71 8a 


10,28 20 


9.94 76 


as 








i(' 


,,,(« 5., 


9.71 83 


iD.a3 17 


9.9* 75 


S4 1 






37 


,),(.(i 6t 


9.71 80 


10. 23 14 


9.94 75 


33 








3S 


,»,(« 63 


9.71 8a 


10. 23 II 


9.94 74 










3J 


9,66 66 


9.71 93 


10,28 07 


9.94 73 


31 






87 


4U 


.).56 68 


9.71 95 


IO.2S 04 


9.94 73 


20 


«l 






4> 


0,66 ;l 


9.71 99 


10. 23 OI 


9.94 7a 


19 








4» 


<).66 73 


9.7a 03 


10.27 98 


9. 94 71 


iS 








43 


i).66 75 


9.7a OS 
9,7a 08 


10. a? 95 


9.94 71 


'J 








44 


9.66 78 


10,27 92 


9.94 70 


16 








-<? 


q.66 80 


9,7a II 


10,27 89 


9.94 69 


IS 








46 


<),66 83 


9.7a 14 


10,37 86 


9.94 ^ 


14 








47 


9,66 8s 


9.73 17 


10,27 S3 


9.94 68 


13 








43 


q.66 87 


9.7a to 


10,27 80 


9.94 67 










49 


y,66 i^ 


9.7> 33 


10,27 77 


9.94 67 


" 






a? 


SO 


q,66 c)3 


9.7a a6 


10.27 74 


9.94 66 


10 


ei 






51 
5» 


i),06 c)S 
q,66 t)j 


9,7 a a.^ 
9.7a 3a 


10,27 71 
to.17 6S 


9.94 65 
9.94 65 


t 








S3 


g,6(> ,j,, 


9.71 33 


10.27 65 


9.94 64 


7 








S4 


9,67 oa 


9.7a 3S 


10.27 62 


9.94 63 


6 








S5 


9,67 04 


9.7a 4> 


10,27 58 


9.94 63 


5 








56 


9.67 07 


9.7a 44 


10,27 55 


9.94 62 


4 








57 


9,67 og 


9,7a 43 


10.27 52 


9.94 61 


3 








58 


9,67 II 


9,7a 51 


10.27 49 


9,04 61 










59 


9,67 14 


9.7a 54 


10,27 45 


9.94 60 


I 






39 





9,67 ifi 


9.72 =7 


10.27 43 


9.94 59 





la 




■ 


' 


hs co,i. 


leg colB 


\ l.s«.s 


X^-^-- W"^- 


■ 


; 




^ 







>. M. 


log.Ln. 


log t^e- 


log toig. 


log™. 




03 


i 
I 

3 
4 


9.67 16 
9,67 IS 

g,67 =1 

g,67 23 
9,67 26 


9,7i 57 
9,72 60 

9.72 63 

9.73 66 
9,73 69 


10.27 43 
10,27 40 
10,27 37 
10,37 3-1 
10,27 31 


9.94 59 
9.94 59 
9,94 58 
9.9+ 57 
9.94 57 




59 
53 
57 
56 


1 

7 
S 
9 


9.67 28 
9,67 30 
9.^7 33 
9.67 35 
9,67 37 


9.72 72 

9.73 75 
9.73 7S 
9,73 Bi 
9,72 84 


.0,27 23 
10,37 25 

10.27 22 
10.27 19 
10,27 I& 


9.94 56 
9,94 55 
9.94 55 
9.9+ 54 
9.94 53 


55 
54 
53 
53 
51 






» 10 

13 
14 


9,67 40 
9.67 4a 
9.^7 44 
9.67 47 
9.67 4g 


9.73 87 
9.72 90 
9.72 93 
9,72 96 
9.7a 99 


10,37 13 

10,27 "O 

10,27 07 
10,27 04 
10,37 01 


9.94 53 
9.94 52 
9.94 51 
9.94 51 
9.94 50 


60 

49 
43 
47 
46 


61 




IS 
i6 

V, 

>9 


9,67 51 
9.67 54 
9.67 55 
9.07 59 
9,67 61 


9.73 o2 
9.73 05 
9.73 08 
9.73 n 
9.73 '4 


10,26 98 
.0,26 95 
10,26 Q2 

!o;26 86 


9.94 49 
9,94 48 
9,94 48 
9-94 47 
9,94 46 


45 
43 
41 






IS SO 

33 
24 


9,67 63 
9,67 66 
9.O7 6S 
9,67 70 
9.67 73 


9-73 >7 
9.73 20 
9.73 23 
9.73 26 
9.73 29 


10,26 Ba 
10,26 7(> 
ID, 36 76 
10,26 73 
10,26 70 


9.94 46 
9.94 45 
9.94 44 
9.9+ 44 
9,94 43 


40 

37 
36 


61 




as 


9.67 75 
9.67 77 
9,67 80 
9,67 8z 
9,67 84 


9-73 33 
9.73 3& 
9.73 39 
9-73 43 
9.73 45 


10,36 67 
10,26 64 

lo:26 58 

10,26 55 


9.94 42 
9,94 42 
9.94 41 
9.94 40 
9,94 40 


35 
3+ 
33 
32 
31 






IS 80 


9.67 S7 


9.73 48 


10,26 52 


9.94 39 


BO 


61 


-\ 


• ■ 


i^™. 


hg cutg. 


logl>ng. 


w....\«.> 


■. A 



1 


M 




Logarillimic Hines and Tangents 


1 


■ 


1 




"T 


M 


i... 


loB ung- 


log c«g. 


logc^. 


% 


ll 


28 


"sii 


g,67 87 


9.73 45 


10,26 51 


9.94 39 


3 


■ 






31 


9,67 8y 


9.73 5" 


10, 25 49 


9,94 33 




TT 






32 


g.07 91 


9.73 54 


la.26 46 


9.94 38 


z3 


1. 






33 


9.''7 94 


9,73 57 


10,26 43 


9,94 37 


27 


II 






34 


9,67 96 


g.73 60 


10. a6 40 


9.94 36 


afi 


1 






35 


Q.67 98 


9.73 63 


10.26 37 


9.94 35 


25 


1 






36 


9.63 01 


9.73 66 


10, b5 34 


9.94 3S 


24 


■ 






37 


9,68 03 


9.73 69 


lo.afi 31 


9.^ 34 


23 


I 






38 


9.68 05 


9,73 72 


10,26 as 


9.94 33 




1 






39 


9.63 07 


9.73 75 


10,26 25 


9.94 33 


21 


L 




28 


10 


9,63 10 


9.73 78 


10,26 23 


9.94 3a 


20 


01 


' 






4' 


9,63 13 


9.73 81 


io,a6 19 


9.'}4 31 


ig 










41 


9,63 n 


9,73 34 


10,26 16 


9.94 3' 












43 


9,63 17 


9.73 87 


10,26 13 


9.94 31:' 


17 










44 


9.63 19 


9,73 90 


io,a6 10 


9.94 «9 


16 










4S 


9,63 3. 


9.73 93 


10,26 07 


9.94 29 
9,94 aa 


15 










46 


9.6S 24 


9.73 96 


10,26 04 


14 










47 


9.63 lb 


9.73 99 


J0.26 01 


9.94 a? 


13 










43 


9.68 =S 


9.74 01 


10,25 98 


9.94 a? 












49 


9.68 30 


9.74 05 


io,as 95 


9.94 26 


*• 








28 


60 


9,68 33 


9.74 oS 


10,25 9a 


9.94 25 


10 


81 








51 


9.63 35 


9.74 II 


JO,2S 89 


9,94 24 


9 










5a 


9.63 37 


9.74 14 


10,25 36 


9.94 a* 


S 










53 


9.6S 4C 


9.74 17 


10.25 83 


9.94 B3 


\ 










54 


9,63 41 


9,74 !«> 


10,25 Bo 


9.94 2= 










55 


9.63 44 


9.74 33 


10,25 77 


9.94 « 


s 










56 


9,63 47 


9,74 26 


10,35 74 


9.94 ai 


4 










57 


9.63 49 


9,74 =9 


I0.2S 71 


9.94 ao 


3 










SB 


9,63 51 


9-74 3a 


10,25 63 


9.94 ao 












59 


9.68 S3 


9.74 34 


10,25 65 


9,94 19 


I 






1 


S» 





9,63 56 


9.74 37 


.0.25 62 


9,14 iS 





61 


1 


Ki 




l.^™. 


lOBCOlg. 


logUng- 


log™. 


mT 


~ 


1 


p 


L 




^^^ 


\ 


















1 



Z^arUhmic Sines and Tangents. ii 




:3 


log>[o. 


log.=..B. 


log colg. 


log CM. 






P 


O 


g,6a 56 


9,74 37 


10.25 63 


9.94 18 





61 






9,68 58 


9,74 40 


10, Z5 59 


9.94 17 












9,68 60 


9,74 43 


10,25 56 


9,94 17 










3 


9,6B 62 


9,74 46 


10,15 53 


9.94 f6 










4 


9.M 65 


9-74 49 


10,25 51 


9.94 15 


56 








5 


9,6a 67 


9.74 53 


10,25 48 


9,94 15 


55 








6 


9,6a 69 


9.74 55 


10,25 45 


9,94 14 










7 


9,68 72 


9-74 58 


10,35 43 


9,94 13 


53 








8 


9,68 74 


9.74 61 


:o,25 39 


9,94 13 










9 


9,63 76 


9.74 64 


lo.as 36 


9,94 12 


51 






19 


10 


9,58 78 


9,74 67 


10,25 33 


9,94 " 


50 


60 








9,68 Si 


9.74 70 


10,25 30 


9.94 10 


49 










9,68 83 


9.74 73 


10,25 27 


9,94 10 


48 








13 


9,63 85 


9,74 76 


10.25 24 


9.94 09 


47 








14 


t,.5a 37 


9.74 79 


10,25 2" 


9,94 oa 


46 








IS 


9.68 90 


9,74 83 


10.25 iS 


9.94 o3 


45 








16 


9.68 92 


9,74 85 


10,25 15 


9,94 OT 










^l 


9.69 94 


9.74 88 


10,25 12 


9,94 06 


43 








i8 


g,68 96 


9.74 91 


10,25 D9 


9,94 05 










'9 


9.68 99 


9.74 94 


10,25 06 


9,94 05 


41 






|» 


go 


g.69 o' 


9.74 97 


10,25 03 


9.94 04 


40 


60 








9.69 03 


9,75 00 


10,55 00 


9.94 03 


^2 










9.69 05 


9.75 03 


IO,2.t 97 


9.94 03 


38 








23 


9.6r, oa 


9.75 06 


10,2+ 94 


g.94 02 


37 








24 


9.69 10 


9.75 09 


10,24 91 


9,94 01 


36 








25 


9,69 II 


9.75 12 


io,S4 83 


9,94 00 


35 








26 


9.69 14 


9.75 IS 


JO, =4 85 


9,94 00 


34 








''2 


9.6g 17 


9,75 la 


10.24 83 


9,93 99 


33 








98 


9.6q 19 


9,75 20 


10,24 79 


9,93 98 


33 








39 


9.69 !I 


9.75 23 




9.93 98 


3t 






* 


80 


9.69 23 


9,75 26 


10,24 74 


9.93 97 


SO 


60 


i 


^ 


^ 


loe^™. 


lag cotg. 


loeiang- 


V^ iT,. 


^ 


^ 



Ii8 


LogarUhmU Sines and Tangents 






[^ 


M. 


JcEsm. 


l&g umg. 


iDgdOlg. 


kg™,. 


I 




s» 


m 


q,&9 23 


9.75 a6 


10.24 74 


9.93 97 


80 


61 




3' 


0,t.g S6 


9,75 29 


10.34 7> 


9,93 96 


29 






33 


9,69 2S 


9.75 3» 


10,24 63 


9.93 95 


28 






33 


9.6g 30 


9,75 35 


10,24 65 


9,93 95 


27 






34 


9.69 32 


9,75 33 


10,24 62 


9.93 94 


26 






35 


9,6g 34 


9,75 4' 


10,24 59 


9.93 93 


25 






3C 


9,69 37 


9.75 44 


10,24 56 


9.93 93 


24 






37 


9.&g 39 


9.75 47 


10,24 S3 


9,93 92 


23 






33 


9,69 41 


9,75 5" 


10,14 50 


9,93 91 








39 


9,69 43 


9,75 53 


10,24 47 


9.93 90 


21 




29 


10 


g.6g 46 


9.75 56 


10,24 44 


9,93 90 


20 


M 




41 


9,69 43 


y,75 59 


10! 24 41 


9,93 89 


'9 






42 


9,&9 50 


9.75 62 


10,24 38 


9,93 88 


18 






43 


9.69 52 


9.75 65 


10,24 35 


9,93 88 


17 






44 


9,69 54 


9.75 68 


10.24 32 


9,93 87 


16 






45 


9.69 57 


9.75 70 


10,24 =9 


9.93 86 


IS 






46 


9,69 59 


9.75 73 


10,34 a6 


9.93 8S 


14 






47 


9,69 61 


9.75 76 


io,Z4 24 


9,93 85 


'3 






43 


9,69 63 


9,75 79 


10,24 21 


9.93 84 








4Q 


9,Cg 65 


9,75 ej 


10,24 iS 


9.93 83 


'* 




29 


50 


9,69 6S 


9.75 85 


10,24 15 


9.93 83 


10 


0( 




51 


9,09 70 


9.75 88 


10,24 '2 


9.93 82 


? 






52 


9,&9 72 


9,75 91 


10.24 09 


9,93 81 


8 






53 


9,69 74 


9.75 94 


10.24 06 


9,03 80 


7 






54 


9,69 75 


9.75 97 


10,24 03 


9.93 80 


6 






55 


9.69 79 


9.7600 


10,24 00 


9.93 79 


5 






56 


9,69 Si 


9.76 03 


10, 2 J 97 


9,93 7S 


4 






57 


9,09 S3 


9,76 06 


10,23 94 


9i93 77 


3 






53 


9,r.9 83 


9.76 09 


to,23 91 


9,93 77 








39 


9.6*) 37 


9.76 11 




9,93 76 


^ 




80 





9.69 90 


9,76 14 


10,23 86 


9.93 75 





B( 


— — 


lOK CO.- 


logcoie. 


log Ung, 


log rin. 


mT 


D. 



Zagarifkmie Sines aitit Tangents. Iig 




»- 


kx^ 


l<«tn.g. 


i.«=«e. 


i=e™. 






O 

s 
3 

4 


9.69 90 
9,69 9a 
9.69 *t 

9.6998 


9.76 17 
9.76 SO 

9^76 26 


,0.23 S3 
.0,23 80 
■0,23 77 
10.23 74 


9-93 7? 
9.'i3 75 
9-93 74 
9.93 73 
9,93 73 




57 
S6 


60 


1 

7 
8 

g 


9.70 M 

9.7005 

9.70 07 
9,7009 


9,7« 29 
9.76 3a 
9.76 35 
9.7& 38 
9.76 41 


10,23 71 
,0.23 6S 

10. 23 6; 
10.23 6a 

10.23 59 


9.93 72 
9, 93 7! 
9.93 70 
9-93 69 
9.93 ^ 


55 
54 
53 
52 
5' 






14 


9.70 II 
9.70 14 
9.70 16 
9.70 18 
9,7020 


9.76 43 
9,76 46 
9.76 49 
9.76 53 
9.76 55 


10.23 56 
10.23 54 
10,23 51 
'0,23 49 
10.23 45 


9.93 63 
9.93 67 
9,9366 
9-93 66 
9,93 65 


50 

8 


59 






g.7022 
9.70 24 

9.70 27 

9.70 29 
9.7031 


9,76 s8 
9,76 6r 
9.76 64 
9.76 67 
9,76 70 


10.23 42 

10,23 39 
10.23 36 
10,23 33 
10.33 30 


9.93 64 
9.93 64 
9.93 63 
9,93 62 
9.93 61 


45 
44 
43 
42 
41 






\ so 

ai 
■3 

B4 


9.70 33 

9.70 35 
9.70 37 
9.70 40 
9.704a 


9.76 72 
9.76 75 
9.76 78 
q.76 Bt 
9,76 84 


to.23 57 
10.23 25 

10,23 22 
10,23 19 

10,23 "6 


9.93 6[ 
9,93 60 
9,93 59 
9.93 59 
9.93 58 


40 

37 
36 


59 




2 
S 

39 


9.7044 

9.7046 
9.70 48 
9.70 50 
9.7052 


9,76 B7 
9.76 90 
9.76 93 
9,76 96 
9,76 99 


10,23 13 
10.23 10 
10,23 07 
10.23 04 
10,23 01 


9.93 57 
9-93 56 
9.93 55 
9.93 55 
9.93 54 


35 
34 
33 
32 
3' 






1 M 


9.70 55 


9.77 01 


10.22 98 


9.93 53 


30 


59 


> 




U^c^ 


los cotg. 


,og„„..\ W.™._^^\.',^. 


L ^ 



IZO 




Logarithmic Situs and Tangents 






d.|m. 


log sin. 


bgt=.«s. 


log C(,lE. 


log COi. 


' 1 ° 


30 


80 


9.70 55 


9.77 <Ji 


10,23 93 


9.93 53 


80 Sf 




31 


9.70 57 


9.77 04 


10,22 g6 


9.93 52 


29 






32 


9.70 59 


9.77 07 


10,23 93 


9.93 52 


23 






33 


g.70 61 


9,77 10 


10,22 go 


9,93 51 








34 


9.70 63 


9.77 '3 


10,22 87 


9.93 50 


26 






35 


9.70 65 


9.77 l5 


10,22 84 


9.93 49 


25 






36 


9,70 67 


9.77 tg 


10,22 81 


9.93 49 








37 


9,70 70 


9,77 22 


10, 22 78 


9.93 48 


23 






3S 


9,70 73 


9.77 =5 


10,23 75 


9.93 47 








39 


9,70 74 


9.77 37 


10,22 73 


9.93 46 


21 




SO 


40 


q,7o 76 


9,77 30 


10,22 70 


9,93 46 


20 68 






9.7- 73 


9.77 33 


10,22 67 


9.93 45 


'9 






42 


9,70 Bo 


9.77 36 


IO,B2 6i 


9.9344 


18 






43 


9.70 B3 


9.77 39 


10,2a 61 


9.93 43 


17 






44 


9.70 85 


9,77 4a 


10,22 58 


9.93 43 


16 






45 


9, 70 B7 


9,77 45 


ro,22 55 


9.93 42 


■S 






46 


9.70 89 


9,77 48 


10,22 52 


9,93 4' 


'4 






■*l 


9,70 91 


9.77 50 


10,22 49 


9,93 40 


13 






43 


9.70 93 


9.77 53 


ro,2a 47 


9.93 40 








49 


9,70 95 


9,77 56 


10,22 44 


9.93 39 


" 




30 


50 


9,70 97 


9,77 59 


10 22 41 


9.93 38 


10 


ss 




S" 


9,70 99 


9.77 62 


10! 22 38 


9.93 37 


9 








9.71 or 


9.77 65 


10,22 35 


9i93 37 








53 


9.71 04 


9,77 68 


10, 22 32 


9.93 36 


7 






54 


9,7" oa 


9.77 71 


10, 23 29 


9.93 35 


6 






55 


9,71 08 


9,77 73 


10, 22 27 


9.93 34 


S 






56 


9.71 10 
9,71 12 


9.77 76 
9,77 79 


10,22 24 


9.93 34 
9.93 33 


4 
3 






53 


9,71 14 


9,77 8= 


10, 22 iS 


9.93 32 








59 


9.71 16 


9,77 85 


10,22 15 


9,93 3» 


1 




31 





9,7t 13 


9,77 as 


10.22 12 


9.93 31 





fit 


" 


_ 


logq«. 


logct-ta. 


bg lang. 


log >:„. 


M. 


^ 



SrSTw^SSa 




13 






B'-ng- 


iogcoig. 


logc«. 








77 88 


.0,22 13 


9.M 31 





"59 




77 9" 


10,32 09 


9.93 30 


52 








77 93 


lo.sa c6 


9-93 =9 


58 








77 96 


10,23 04 


9,93 as 


57 








77 99 


JO,23 OI 


9.93 23 


56 








78 M 


10,21 98 


9.93 37 


55 








78 05 


IO,2t 95 


q.93 26 


5-1 








78 oS 


10,21 ga 


9.53 SS 


53 








78 u 


10.2I 89 


9.93 ZS 










73 13 


10, it B6 


9.93 24 


51 








7S 16 


io,3r 84 


9,93 23 


50 


fiS 






78 ig 


10,21 Si 


9,93 =2 


49 








78 as 


io,ai 78 


9.93 at 


48 








'78^1 


I0.2I 75 
10,21 7= 


9.93 " 
9.93 so 


47 
46 








7831 


10,21 69 


9.93 19 


45 








78 33 


10,21 67 


9.93 18 


44 








78 36 


10,21 64 


9.93 18 


43 








73 39 


:o,2i 61 


9.93 "7 


4: 








78 « 


10,21 38 


9,93 16 


41 










7845 


10.21 S5 


9-93 15 


40 


58 








7348 


IO,3I 52 


9.93 15 


39 










7B SQ 


lo.ai 49 


9.93 14 


3S 










78 S3 


10,31 47 


9-93 '3 


37 










7856 


10,21 44 


9.93 " 


36 










78 59 


70,21 41 


9.93 " 


3S 










73 61 


10.21 33 


9-93 " 


34 










78 65 


10, 21 35 


9.93 to 


33 










78 67 


10,21 32 


9-93 09 


32 










78 70 


io,ax 30 


9.93 oB 


31 










78 73 


10.21 27 


9.93 08 


80 


58 


i 








loB'^ng- 


log ™. 


T 


^11. 




^ 


■ 


1 







I 




^^^^^^^^H 






ntU Sittcs aad Tangtvls. 1 


137 leg^ia 




D. 


M. 


logiia. 


WtttC 


!<«=« 


W™. 




81 


SO 

3t 
31 
33 
34 


9.7' B7 
9,71 8g 


9-73 73 
7.7a 76 
9.73 79 

SIS 


IQ.2f 27 

10,11 SI 

10.2I l3 

10,21 13 


9.<:3 -^ 
9.93 07 
9.93 06 

e. j3 05 

9.9s 05 


SOS 

27 
at 






35 
36 

39 


9.71 91 
9.71 93 
9.71 93 
9.71 97 
9.71 99 


9.73 B7 
9.78 90 

9.78 99 


lo.li 13 
10.21 10 

I0.2I 07 

10.21 04 

lo.ai ot 


9,93 o» 
9.9303 
9.93 oa 
9,93 ot 
9.93 01 


25 
34 

33 




81 


40 
41 

■93 
44 


9.7a 01 
Q,7Z 03 
7.73 OS 
'),7J 07 
g,72 10 


9.79 oi 
9.79 04 
9.79 07 
9.79 10 
9.79 13 


10. ao 93 

10,20 93 
10. so qo 

io.ao 87 


9,93 00 
9.93 99 

9.92 93 

9.93 98 
9.9a 97 


20 G8 






45 
46 
47 
43 
49 


9.71 " 
).7S 14 
■).7a '6 
13,7a i3 
9,7a 20 


0.79 16 
9.79 J3 
9.79 a I 
9.79 =4 
9.79 a? 


10,20 79 

to. 20 76 
IO,2Q 73 


9.9a 96 
9.9s 95 
9.9a 94 
9.92 >t 
9.9= 93 


IS 

13 




81 


SO 

51 
5» 
53 
54 


9,72 22 

9.72 =4 
9.7a 20 
9,7a 23 

9,7> 30 


9.79 30 
9.79 33 
9.79 35 
9.79 3B 
9.79 4i 


'°i^?7 
10,10 65 
I0,20 62 
J0,20 59 


9,93 9a 
9,9a 91 
9,9a 90 
9.9a 90 
9,92 89 


lOfiS 

1 






% 

59 


9.7a 33 

9.72 34 

9.72 36 

9.73 33 
9,7a 40 


9.79 44 
9.79 47 
9.79 49 
9,79 52 
9.79 55 


10. SO 53 
10,20 50 
10,20 48 
10,20 45 


9.92 BS 

9.93 B7 
9.93 87 
9,92 86 
9,92 85 


5 

3 
a 




82 





9,72 42 


9.79 58 


lo.so 42 


9,92 34 


AS 


1 


|K 


J«t«. 


las M.IB 


\ Vo8"-''E-\ \-S™- VM.\a. 













" 


r- 


loaun. 


]ogt=ng. 


logcotg. 


logo. 


■ 


, 




■ 




3 
4 


9,7a 44 
9,7a 4& 
9.73 43 
9,7a 50 


9.79 58 
9.79 6> 
9.79 63 
9.79 66 
9.79 ^ 


10,20 42 
to,2o 39 
:o,ao 3& 

10.20 34 

10, so 31 


9,92 S4 
9.9a 83 

9.92 83 

9.93 82 

9,92 8 1 




59 

U 


68 




S 
6 

I 

9 


g,7a 53 

9.72 54 

9.?a 59 
9.7a 60 


9-79 7= 
9.79 75 
9.79 73 
9,79 80 
9.70 83 


10,20 22 
I^20 17 


9,9a 80 
9,92 79 

9.g3 7g 

9,9a 7S 
9,9a 77 


55 
54 
53 
52 
51 






B 


1« 

14 


9,7a Ca 

9.72 64 
0,72 65 

9.73 63 
9.73 70 


9,79 8G 
9.79 39 
9.79 93 
9.79 94 
9.79 97 


10, SO 14 
10,20 11 
10,20 08 
lo,no 06 
lo.so 03 


9,92 76 
9,92 75 
9.9^ 75 
9,9a 74 
9.9a 73 


50 

49 

43 


67 






la 

17 
i3 
19 


9,7* 7a 

9.7' 74 

9.7a 73 
9.7a 80 


9,So DO 

9,80 06 
9,80 o3 
9. Bo II 


10,20 DO 

10,19 97 
10,19 94 
to, 19 92 
ro,i9 89 


9.9a 72 

9.92 71 
9.9a 7' 

9.93 70 
9,93 69 


4S 
44 

4' 






• 


SO 

S9 

as 

84 


9,7a Ba 
9.7a 84 
9.73 66 
9,73 89 
9,73 90 


9.80 14 
Q.Bo 17 
9,80 19 
9,80 aa 
9.80 25 


10,19 S6 
10,19 83 
10,19 80 
10,19 78 
10,19 75 


0,93 63 
9,92 67 
9,92 67 
9,9a 66 
9,9a 65 


40 

It 

37 
36 


S7 






as 

37 
38 

39 


9,7a oa 
9,7a 94 
9,7a 96 

9.72 98 

9.73 00 


9,So 38 
9,80 31 
9.80 33 
9.fio 36 
9.80 39 


10,19 72 
10, ig 69 
10, ig 66 
10,19 64 
10, jg 61 


9,92 64 
9,92 63 
9,92 63 
9,92 62 
9,92 61 


35 
34 
33 

32 

31 






S 


SO 


9.73 02 


9.3o 43 


10,19 5S 


9,92 60 


SO 


57 


, 


L 


JjL 


;qr^. //.««..!:. 


log tang. 


\^.\u, \^^.\^ 


lib JH 



■ 


■ 


■ 




^H 


leftfwf! 


199 


1 


1 








**! 




». 


M. 


log liii. 


log ung. 


ioB=«e. 


k*™- 




. 


02 


80 

31 
33 
34 


9,73 o3 
9.73 04 
9.7306 
9.73 08 
').73 'O 


9.80 42 
9, Bo 45 
9.80 47 
9.30 50 
9.80 53 


ro,i9 53 

10.19 55 
10,19 53 
10. 19 50 
10,19 47 


9.9' ^ 

9-9* 59 

9.9» 59 
9.93 59 
9.9a 57 


90 

3 

S7 
J6 


( 






37 
33 
39 


9-73 " 

9,73 U 

9.73 16 
9.73 ao 


9, So 55 
9. So 55 
9,8061 
9.80 64 
9.80 67 


10,19 44 
10,19 41 
10,19 39 
10,19 3'J 
10,19 33 


9.92 56 
9.9> 53 

9.93 55 
9.9a 5-1 
9.92 £3 


35 
i3 






•9 


40 

■13 
4-1 


9-73 M 
9.73 =4 
9,73 a6 
q.73 38 
9.73 30 


9,80 70 
9. So 7a 

9,80 78 
9,80 81 


10.19 30 
10.19 37 
10,19 25 
to,i9 z: 
10, tg 19 


9,9a 5= 
9.93 51 
9.9a 51 
9.9a 50 
9,9a 49 


84 

19 
18 
17 

16 


ti 






11 


9.73 33 
9-73 34 
9-73 36 
13.73 33 
9.73 40 


9,80 89 
9,80 93 
9,3o 95 


10.19 1*^ 
10.19 14 
10,19 11 

10. 1 9 o3 
10,19 OS 


9,93 48 
9.93 47 
9,93 46 
9,93 46 
9.93 4S 


"5 
'4 

13 






32 


5' 
53 


9.73 43 
9.73 43 
9.73 45 
9.73 47 
9.73 49 


Q.So 97 
g,3too 
9.31 03 
<>.3l 06 
9,3t og 


10,19 02 

ioii8 94 
10,18 91 


9.9344 
9.93 43 
9.92 42 

9.92 43 

9.93 41 


10 

9 

7 
6 


HI 






11 

S9 


9.73 SI 

9.73 53 
9.73 5S 
9.73 57 
9-73 59 


,,.Si II 
.,,3i 14 
9.81 17 
9. 3 J 20 


10,18 89 
10,18 86 
10,18 S3 
10,18 Eo 
10. iS 7S 


9.93 40 
9.93 39 
9.93 38 
9.93 38 
9.92 37 


5 
4 
3 






SS 





'J. 73 (ii 


9.SI S5 


io,l3 75 


9,92 36 





H 


" 




h^c^ 


logcolE 


\oa iiiis- 


wan. 


M. 


D- 


■ 


■ 


»■ 







" 


D: 


M. 


log™. 


fogUrg. 


>....*. 


lege™. 








B 





9.73 6i 


9,Si 25 


lu.lS 75 


9,93 36 





57 






9.73 63 


9 


Si 28 


10. 13 71; 


9,93 35 


='i 










9.73 65 


9 


Bi 31 


10,18 6f| 


9,93 34 


58 








3 


9.73 67 


9 


81 33 


10, IS 66 


g.ys 33 


57 








4 


9.7369 


9 


Si 36 


10, i3 64 


9.92 33 


sc 








5 


9.73 71 


g 


Si 39 


10, 18 61 


9,9' 3a 


5S 








6 


9.73 73 


9 


Bi 43 


10,18 sS 


9.92 31 


S-1 








7 


9.73 7S 


9 


8i 44 


10, IS 55 


9.93 30 


53 








8 


9.73 77 


9 


81 47 


!o'i8 " 


9.93 29 


52 








9 


9.73 78 


9 


81 so 




9,9» 28 


5' 






tg 


10 


9.73 80 


9 


Bi 53 


to t8 4- 


9.92 28 


50 


5G 








9.73 82 


9 


Si 56 


10; IS 44 


9,92 27 


49 










9.73 84 


9 


St 53 


10, r8 43 


9,9a 26 


43 








13 


9.73 66 


9 


81 61 




9,92 25 


-17 








•4 


9.73 B8 


9 


8164 


lo,i3 36 


9.92 24 


46 








IS 


9.73 90 


9 


81 67 


ID. 18 33 


9,92 23 


45 








i6 
"7 


9.73 9a 
9.73 94 


9 
9 


ei69 

8. n 


\Zlll 


9.92 23 
9,92 22 


44 
43 








iS 


9.73 96 


9 


81 75 


lo.rS as 


9.9s 21 


43 








19 


9.73 98 


9 


Bl 7S 


10,18 22 


9,93 20 


41 






n 


fO 


9.74 °o 


9 


81 So 


to, 1 3 20 


9.92 19 


40 


56 








9,74 03 


9 


Si 83 


10,18 17 


9,92 19 


39 










9.74 04 


9 


81 86 


10,18 14 


9,92 18 


33 








23 


9.74 OS 


9 


Bi Sg 


10, r8 II 


9,92 17 










34 


9.74 07 


9 


3i gi 


lo.iS 09 


9.93 16 


36 








as 


9.74 09 


9 


Si 94 


lo.rS 06 


9.92 '5 


35 








36 


9.74 I" 


9 


St g7 


10, 13 03 


9,92 14 


34 








37 


9.74 i3 


9 


82 00 


10,18 00 


9.92 14 


33 








3S 


9,74 IS 


9 


83 02 




9.93 13 


32 








39 


9.74 17 


9 


Ba 05 


10.17 95 


9,92 12 


31 






H 


M 


9.74 19 


9.32 08 


10,17 93 


9,92 II 


SO 


SB 


i^ 


1 




tdffCM, 


i"SCc„g. 


log lans. 


We™. 


F 


^ 






^b 


^fl 







n. 


M. 


loaun. 


log una. 


rogmifi. 


V.e ™. 




88 


80 

3< 

yi 
33 
34 


9- 74 "; 

'J,74 »3 
■J. 74 =S 
y.74 =6 


g,Ba I9 


10,17 9= 
10,17 69 
10,17 87 
10,17 84 
10,17 81 


9.91 11 

9,9a 10 
9,.>a 09 

9.92 09 

9.93 o3 


801 

aq 

as 

a6 






35 
3^ 
37 
33 
39 


9.74 =S 
9.74 30 
9.74 32 
9.74 34 
9.74 %(' 


9,8a Z4 
g.aa a; 
,),S2 30 
g,8a 3:3 


io,.7 78 
10,17 76 
10,17 73 
10,17 ;o 
to,l7 67 


9.9a 07 
9,93 06 
9.93 05 
9.9a 04 
9.9= 03 


as 
W 
S3 




88 


4(1 
41 
42 
43 


9. 74 33 
9.74 -S^ 
9.74 43 
').74 44 
9.74 45 


9,Sa 35 
9.3a 33 
9.Sa 41 
9,83 43 
9,8a 4O 


ro,T7 65 
10.17 6s 
lo,J7 59 
10.17 56 
10,17 S4 


g.ga 03 
9.92 oa 
9.9a (Ji 
9,92 00 
9.91 99 


80 6< 

'1 






45 

% 
49 


9-74 47 
9.74 49 
9.-4 5" 
9.74 53 
9.74 55 


9,Ba 40 
9,8a 52 
9.S2 54 

glSs 60 


10,17 51 
10,17 48 
to. 17 46 
'0,17 43 
10,17 4" 


9,91 98 
9.91 98 
9.91 97 
9-9r 96 
9,91 95 


'5 
14 

13 




38 


£0 

51 

52 
53 
54 


9.74 57 
9.74 59 
9.74 61 
9.74 6* 
9.74 64 


■1.82 63 

9;8^ ?■ 

9,83 73 


10,17 37 
W.17 35 
10,17 32 
10,17 29 
:o,i7 s6 


9,91 94 
9,9' 93 
9.91 9a 
9.91 ga 
9,9: 91 


10 60 

\ 
I 






5S 

% 

59 


9.74 66 
9,74 68 
9.74 70 
9.74 7a 
9.74 74 


0.8a 76 
9,8a 7} 
9.8a 32 
9,8a 84 
Q,sa 87 


10,17 a-i 
10,17 21 
10,17 '3 
10,17 "J 
10,17 '3 


9,91 90 
9,91 8g 
9,9' 83 
9.91 87 
9.91 87 


5 
3 




81 





9.74 76 


9,E3 90 


10,17 I" 


9,91 86 


56 


' 1 ' 


iogco^. 


loe c«6. 


1.5 »na. 


i.a-". 


mTId. 


■ 


■ 







■ 


D. 


M- 


los^. ioeu,.g. 


log COlg. 


I^™. 




"Hci 




A 





9.74 76 q.aa go 


10,17 11) 


9,gi 36 


_ 








q.74 77 


9.82 93 


10,17 07 


9.91 85 


59 










9>74 79 


9,8a 95 


10,17 05 


9,91 84 


58 








3 


9.74 81 


9,82 gS 


10.17 OL! 


9.'3l 83 


57 








4 


9,74 S3 


9.83 01 


10,16 99 


9,91 82 


56 








S 


9.74 85 


9.83 03 


10.16 96 


9,91 Bt 


55 








6 


9,74 B7 


9,63 06 


io.i6 94 


9.1)1 81 


54 








7 


9.74 Bg 


9,83 09 


lo,i5 9I 


9,91 80 


53 








B 


9,74 9t 


9,83 12 


10,16 83 


9.91 79 


Sa 








9 


9.74 ga 


9.33 14 


10.16 B(J 


9,91 78 


51 






H 


10 


9.74 94 


9,83 17 


10.16 83 


9.9' 77 


60 


fiS 








9.74 96 


9,83 ao 




9,91 76 


49 










9.74 98 


9.83 a2 


10.16 77 


9.91 75 


48 








13 


9.75 00 


9.83 =5 


10.16 75 


9,91 75 


47 








14 


9.7S«> 


9,83 as 


10, 15 73 


9.9t 74 


46 








IS 


9.75 04 


9.33 31 


10,16 6g 


9,9r 73 


45 








i6 


9.75 05 


9.B3 33 


10,16 67 


9.91 73 


4 + 








>7 


9.75 07 


9,93 36 


10,16 64 


9.9' 71 


A3 








i8 


9.75 oa 


9,93 39 


10, 16 61 


9,91 70 


43 








iq 


9.;s <i 


9,83 41 


10,16 58 


9,91 69 


41 






M 


£0 


9.7S 13 


9,83 ^4 


10,16 56 


9,91 69 


40 


55 








9.7S IS 


9.63 47 


10,16 53 


9,91 68 


39 










9.75 J6 


9,83 50 


10,16 50 


9,91 67 


3'i 








33 


9.75 18 


9,83 52 


10.16 43 


9,91 (,6 


37 








** 


9. 75 2o 


9.83 55 


10, i5 45 


9.91 ts 


36 








as 


9,75 52 


9,83 58 


10,16 4S 


9,91 64 


35 








a6 


9.75 24 


9. S3 60 


10, i5 39 


9,91 63 


31 








a? 


9.75 !5 


9.83 63 


10, t6 37 


9,91 6a 


33 








aS 


9.75 23 


9,83 66 


10,16 34 


9.91 62 


3^ 








39 


9.75 29 


9,83 69 


10,16 31 


9,91 61 


3' 






H 


80 


9,75 31 


9.83 71 


10, j6 29 


9,91 60 


80 


6G 


. 






I^gco.. 


l«S .:o.g. 


log .»l!- 


lo6.i>v. 


M. 


b. M 



128 Logarithmic Sines and Tangents. 



- 


M. 


]r^*ia. 


kg tang. 


log r,-.te- 


l^-^ 




SI 


8( 


9.75 31 


9.33 71 


10,16 89 


9.91 60 


10, u 




31 


Q.75 33 


9,!l3 74 


10,16 26 


9.91 59 


=9! 




■M 


5.75 35 


9.B3 77 


10,16 23 


9.9' SS 






33 


'J.7S 37 


9.^3 79 


10,16 so 








J4 


9.75 39 


9.83 t2 


10,16 i3 


9-91 56 


^ 






35 


9,75 41 


9.83 85 


10,16 15 


9,91 56 


_. 






3f, 


■)r75 4= 


9,83 SS 


10,16 12 


9.9' 53 


24 






D7 


').75 +1 


9.83 90 


lo,i5 10 


9.9' 54 


^3 






33 


9.7S 4^' 


9.?3 93 


10,16 07 


9.9' 53 








39 


9.7S 43 


9.83 9& 


lo,l6 04 


9-9' S» 


21 




S4 


M 


9,7S 5" 


9. 83 9S 


10, IQ D2 


9.91 5' 


20 


£i 






9,75 5> 


9.34 01 


10,15 99 


9.<;r 50 


ig 






■|3 


9.75 53 


9.84 04 


10,15 96 


9-9 ■ 49 








■n 


9.75 55 


9,84 06 


10,15 93 


9.91 49 








-14 


9,75 57 


9.84 og 


10.15 91 


9,91 4S 


IG 






M 


9.7S 5 5 


9.84 1= 


10,(5 83 


9.91 47 


IS 






46 


9.75 6d 


9.84 13 


10.15 85 


9,91 46 








47 


9,75 62 


9.84 17 


iD.rs 83 


9.91 45 


13 






48 


9.75 64 


9.84 =0 


:o,i5 Bo 


9.9" 44 








4'J 


9.75 65 


9.B4 33 


10,15 77 


9,91 43 


» 




SI 


60 

51 


9.75 68 
9.75 70 
9.75 71 


9,84 25 

9.84 »8 
9.84 31 


10.15 75 
10,15 72 
10,15 S.j 


9,91 42 
9.9' 42 
9,91 41 


10 

I 


5!) 






'1.75 73 


9.S4 33 


10, ig 67 


9.91 40 








51 


9.75 75 

9.75 77 
9.7i 7( 


9.84 3fi 


10,15 64 

10,15 61 
10. IS 5S 


9.91 39 

9.91 3S 
9.9' 37 


5 






S7 


9.75 Po 
'^75 P:: 


9.84 44 
9.S4 47 


10. IS 55 

10,15 53 


9.91 36 
9.91 3S 


3 






SM 


9,75 84 


9. 84 so 


to, 15 50 


9.91 34 


1 




II.-. 





9.7S Sf> 


9.B4 52 


10,15 48 


9.91 34 





5. 






I'^cn., 


loccotg. 


l.st^,. 


w™. 


^ 


^ 





Logariihrnk Shies and 


Tangents 




129 


D. 


M. 


IoKt[n. 


kgl="g. 


Icgcmg. 


log™. 






K 


"o 


9,75 86 


9.B4 52 


10,15 43 


9,91 34 





M 






9,75 S3 


9.8-1 55 


10,15 45 


9,9' 33 


59 








9.75 89 


9.84 58 


10,15 42 


9,91 32 


S3 






3 


9.75 91 


9.84 60 


10.15 40 


9.91 31 








4 


g.75 93 


9,3463 


10,15 37 


9,91 30 


56 






5 


9,75 95 


9,84 66 


10,15 34 


9,91 29 


55 






G 


9.75 97 


9,84 68 


10,15 33 


9,91 28 


54 






7 


9.75 QS 


9.34 71 


10,15 29 


9,91 27 


53 






8 


9.7600 


9.84 74 


10.15 26 


9.91 27 


52 






9 


9,76 02 


9.S4 76 


10,15 24 


9,91 26 


51 




IS 


10 


9.76 04 


9.84 79 


10,1s 21 


9,9' 2S 


50 


Si 






9,76 06 


9.B4 82 


10,15 IS 


9.91 24 


^9 








g.76 0; 


9,84 84 


10,15 15 


9,91 23 


48 






13 


9.76 og 


9. 84 87 


10.15 13 


9,91 2Z 


47 








9.-6 II 


9.84 90 


10, IS 10 


9,91 21 








'5 


9.76 13 


9.84 93 


10.15 07 


9,91 20 


45 






i6 
17 


9.76 15 
9.76 16 


9. 84 95 
g.84 gS 


10.13 05 
10,15 02 


9,91 19 
9.91 13 


43 






i8 


9.76 13 


9.85 01 


10.14 99 


9,91 IB 








'9 


9.76 ao 


9.85 03 


10.14 97 


9.91 17 


41 


1 


t6 


80 


9,76 23 


9,85 ofi 


10,14 04 


9,91 16 


iO 


54! 






9.76 24 


9,85 09 


10,14 91 


9.91 IS 


3q 






9.76 as 


y,85 II 


10.14 89 


9.91 14 


3^ 




23 


9.76 a; 


9,85 14 


10.14 86 


9-9' '3 


37 




z4 


9.75 29 


9.85 17 


10,14 83 


9,9£ 12 


36 




25 


9.76 31 


9,85 19 


ro,i4 Bi 


9,91 II 


35 




a6 


9,76 32 


9,35 22 


10.14. 73 


9.91 10 


341 




"7 


9.76 34 


9.85 25 


10,14 75 


9.91 It) 


33 


•as 


9.76 ad 


9.85 27 


10,14 73 


9,91 09 


32; 


1'" 


9.76 38 


9.85 30 


10.14 70 


9,91 08 


31 


S5|S(I 


9.76 3g 


9.85 33 


10,14 67 


9,91 07 


30 


ii 




^ 


/qg-^M. 


log CD((. 


log tons. 


\0E *va. 


M. 


~ll 





,o 




Lo^arilhmic Sines and Tangents 




J 




.^ 


log^ii.. 


logUng. 


i^^ois. 


■!0B">. 






30 


3€ 


*7o 55 


9.77 0: 


10,32 q3 


9.93 53 


aos9 






3> 


9,70 57 


9.77 04 


lor-rL 96 


9,93 53 


ani 






33 


').7o 59 


9.77 07 


10, 21 93 


9.93 53 


*-'' 






33 


■1,70 61 


9.77 lo 


10.23 90 


9.93 51 








34 


9.70 63 


9.77 13 


10.33 S7 


9.93 50 


36 






35 


9.7'5 6; 


9.77 16 


IO,23 84 


9.93 49 


'= 






36 


9.70 67 


9.77 19 


10,32 fli 


9.93 49 


24 






37 


9.70 Ti^ 


9,77 32 


tO.23 73 


9.93 4* 


231 






33 


Q.70 72 


9,77 25 


I0.23 75 


9.93 47 








39 


9,70 74 


9.77 27 


10,22 73 


9.93 4'' 


31 1 




80 


40 


q.70 76 


q,77 30 


IO.S2 70 


9.93 46 


SO 5S 






41 


g,7u 73 


q.77 33 


10,22 67 


9.93 45 


1? 








-13 


9,70 Bo 


9.77 30 


10,3a 64 


9,93 44 










■13 


q.70 83 


9.77 39 


10, 23 61 


9.93 43 


17 








44 


q.70 85 


9.77 43 


10,33 53 


9.93 43 


16 








-'1 


9.70 B7 


q,77 45 


10, S3 55 


9,93 43 


15 








46 
47 
43 


9,70 S9 
9.70 91 
9.70 93 


9,77 48 

q.77 50 

q.77 53 


10,32 53 

10.22 49 

10.23 47 


9,93 41 
9,93 40 
9.93 40 


■4 
'3 








41) 


9.70 95 


9,77 56 


10,22 44 


9,93 39 


" 






30 


52 


9.70 07 

9.70 9T 

9.71 01 


9,77 59 
9,77 62 
9.77 65 


IO,32 41 
10, 23 38 
10,22 35 


9,93 38 
9,93 37 
9.93 37 


to 

I 


fl 






33 


9.71 04 


9.77 68 


10,32 32 


9.93 36 


7 








54 


9.71 06 


9.77 71 


10, 23 39 


9.93 35 


6 








55 


9.71 d3 


9.77 73 


IO,23 S7 


9.93 34 


5 








S^' 


9.71 10 


9.77 7& 


10,22 24 


9.93 34 










57 


9,71 12 


9-77 79 


10,2a 21 


9,93 33 


3 








53 


'),7' '4 


9,77 82 


10,23 18 


9.93 33 










SQ 


9,71 lO 


9.77 B5 


10,23 15 


9,93 3' 


' 






81 





q.7t re 


9.77 88 


lt,,32 12 


9,93 3' 





a 


I 


-T^ 


hs ™. 


lugcolE 


iDEtin?, \ V=*»o- 


E3 





UgdHll 


mic Sines and Tangents 




131 


D. 


M. 


h«.in. 


leg .=nB. 


logcoie. 


loeqM 






86 




9,76 ga 


9.86 13 


10,13 37 


9,90 80 





64 






9.76 94 


9,36 15 


10.13 85 


9,90 79 


59 








9.76 g6 


9,86 IB 


10,13 33 


9.90 78 


58 








9.76 97 


9.S6 SI 


10,13 79 


9,90 77 


57 








9.76 99 


9,86 23 


10,13 77 


9.90 76 


56 






S 


9.77 01 


9,86 aQ 


10.13 74 


9.90 75 


55 






6 


Q.77 03 


9,B6 88 


10.13 71 


9,90 74 


54 








9.77 04 


9.3631 


:o,i3 69 


9,90 73 


53 






8 


9.77 06 


9,86 34 


10,13 66 


9,90 71 


52 






9 


9,77 08 


9,86 36 


10,13 63 


9,90 71 


51 




86 


10 


9.77 09 


9.36 39 


10,13 61 


9,90 70 


50 


GS 






9.77 " 


9,86 43 


to, 13 58 


9.90 69 


49 








9.77 13 


9.S644 


10,13 55 


9.90 68 


43 






'3 


9,77 "5 


9,86 47 


10,13 53 


9,90 68 


47 






14 


9.77 36 


9,86 50 


10, 13 50 


9,90 67 


46 






^s 


9.77 i.a 


9,86 52 


10,13 48 


9.90 66 


45 






i6 


9.77 ao 


9,86 55 


10.13 45 


9,90 65 


44 






'7 


9.77 as 


9.86 58 


10,13 43 


9,90 64 


43 






l3 


9.77 23 


9.B660 


10,13 40 


9,90 63 








■9 


9,77 as 


9,86 63 


10.13 37 


9. go 62 


41 




86 


SO 


9.77 27 


9.S6 66 


10.13 34 


9.90 61 


40 


£8 






9.77 2S 


9,S6 63 


10,13 32 




39 








9-77 30 


9,86 7t 


10,13 39 


9,90 59 


35 






23 


9,77 33 


9,86 74 


10. 13 26 


g.yo 58 


37 






24 

^1 


9.77 34 
9,77 35 


9,86 76 
9,36 79 


10, J 3 24 
10,13 21 


9.90 57 
9.90 56 


36 

35 






a6 


9.77 37 


9,E6 Bi 


10,13 iB 


9.90 55 


34 






27 


9.77 39 


0,86 84 


10,13 J6 


9,90 55 


33 






z8 


9,77 40 


9,86 87 


10,13 13 


9.90 54 


32 






29 


9-77 43 


9,B6 89 


10,13 11 


9,90 53 


31 




8S 


SC 


9.77 44 


n,S6 92 


10,. 3 o3 


9,90 52 


80 


S3 




^ 




loatMK. 


_J^^_ 


mT 


~ 



t» ^i^^^^^^^^^^^^^l 




p. 


H. 


^ 


n 


•0 


O-T" S3 

9-7" 85 
9.7« 87 
9,71 69 


■).7« m 


«;« 15 


MOWS 


!l 






12 

39 


9.7' 9* 
9.7' 93 

1-71 9? 
').7l 97 
9.71 99 


»7!«7 
9.78 qo 

9.78 gg 


I0.3I 13 

io.at 07 
io.ai 04 
10,21 01 


9.93 ^4 
9.9303 
9>93«a 
9.93 « 
9.93 M 


■s 

■1 




11 


■13 
-14 


9.7a 01 
9.7» "3 
9,73 OS 
9.73 "7 
9.73 »» 


9.79 01 

9-79 °4 

9.79 07 

9.79 »o 
9.79 »3 


to.30 93 
lo.ao 90 
I0,3O 87 


9.9300 
9,9399 
9.9»^ 
9.9a 98 
9.93 9T 


II 

17 

Id 






J! 

4g 


9,73 " 
9.73 11 
9,73 lO 
9.73 1 3 
9.73 BO 


9,79 16 
9.79 18 
'1,79 31 
9.79 »4 
9.79 »7 


lo.ao 84 
lo.ao 8[ 
10,20 7q 

10,30 73 


9.9396 
9.939s 
9.9«94 
9.93 94 
9.93 93 


«5 
•4 
«3 

u 




nl 


50 
!> 

!" 
)3 
1( 


9.73 33 
9.73 34 

:;;?SS 

9.7* 30 


9.79 30 
9.79 33 
9.79 35 
9.79 38 
9.79 41 


ro,st> 70 
1.^20 6; 

10,30 59 


9.93 93 
9.93 91 
9.93 90 
9,93 90 
9.9a 69 


ion 

t 

7 

6 






14 


9.73 33 

9.73 34 
J.79 31^ 

J.7a 33 
9.7" *<■> 


9:79 4+ 
9.79 47 
9i79 49 
9.79 53 
').7a 55 


.0,30 56 
■ 0.20 S3 
10,30 50 

10,20 45 


9.93 88 
9,93 B7 
9,93 67 
9,93 B6 
9,92 85 


5 

■i 
3 


i 


n 





9.73 43 


9.79 58 


10,30 fl2 


9.93 84 


ss 


J_'l'«,.-. 


liiU TOCg, 


l„lVii%S.. \ \i*i-. 


TT^D, 


n 


^ 



f 




■ 


■ 


■ 




" 


" ■^ 




33 


lnS,d^ 


logUng, 


loSCOlg, 


!oEc=». 








* 





9,73 43 


9.79 38 


10,3O 42 


9,93 S4 





6S 








9.72 44 


9,79 61 


10,20 39 


9.92 83 


59 








3 


9,73 4S 


9,79 63 


10, zo 36 


9.9a S3 


53 








3 


9.73 43 


9.79 66 


10,30 J+ 


9.93 33 


57 








4 


9,73 50 


9.79 69 


10,20 31 


9,g2 ai 


5t> 








5 


9.7a 53 


9.79 72 


10, eo as 


9.92 80 


55 








6 


9.7a 54 


9.79 75 


10,20 as 


9.93 79 


54 








7 


9,73 55 


9.79 73 


10,20 22 


9.93 79 


53 








a 


9,73 5S 


9.79 80 




9,93 73 


53 








9 


9.7360 


9.79 83 


10,20 17 


9.9= 77 


51 






M 


u 


9,7a 63 


9.79 aa 


10, no 14 


9,92 76 


50 


BJ 








9,73 64 


9.79 89 


10,30 11 


9.93 75 


49 










9,73 66 


9,79 93 


10,20 08 


9.92 75 


43 








»3 


9,72 63 


9.79 94 


io,zo 06 


9.93 74 


47 








»4 


9.7» 70 


9.79 97 


10,20 03 


9.9" 73 


46 








IS 


9,7a 73 


9,8000 


10,20 00 


9,93 72 


45 








i6 


9.73 74 


O.E0 03 


10,19 97 


9.92 71 


44 








17 


9.73 7& 


9,8006 


10,19 94 


9.93 71 


43 








i3 


9.73 7S 


5,80 03 


10,39 9a 


9.93 70 


43 








*9 


9.7a 80 


9,80 II 


10,19 89 


9,92 69 


41 






n 


20 


9,71 82 


9, So 14 


!0,19 80 


9,92 63 


40 


S7 








W3 84 


.),8o 17 


10,1^ 83 


9,93 67 


39 










9,7a 86 


g.Bo 19 


.0,19 80 


9,g2 67 


33 








23 


9.73 88 


9, Bo 32 


10,19 7S 


9,93 66 


3; 








24 


9.7a 90 


9,80 25 


10,19 75 


9,92 65 


36 








2S 


9,73 03 


9, So 33 


10,19 72 


9,93 64 


35 








a6 


9.73 94 


9,80 31 


10,19 6.; 


9,93 63 


34 








a? 


9,73 56 


9,80 33 




9.93 63 


33 








38 


9,73 gB 


9,80 36 


10, ig 64 


9,93 63 


32 








39 


9,73 «> 


9,80 39 


10,19 6' 


9,93 6i 


31 






B 


« 


9.73 03 


9, So 42 


10, ig 58 


9,52 60 


30 


S7 




1. 




Jc«c..i. 


S-V c^'Z- 


1<S IMfi- 


bE.\t.. 


y^ 


v^ 


i 



\^-\ 

a 



■ 


■ 


r 


t^artauMu ittmn *m nn^gmm 


1 


^B 




T>. 


H. 


i.*^ 


!"«•-• 


l<«c«t 


faco. 


!■ 


87 


su 

3' 

3a 
3J 
34 


9,7s 46 
9.78 48 

';,78 49 
9,78 51 


9.58 50 
9. S3 ;3 
9,83 55 
■).B8 55 


JO. 1 1 SO 
Jo.n 43 

10,11 4; 
10.11 43 
10.11 40 


9-!9« 

9.S9S3 

5.99 9* 
9,69 91 


n 






11 

11 

3'; 


%79 S3 
9.78 S4 
9.73 56 
9.78 S9 
9.78 S9 


9.83 63 

9,sa 6S 
'),?.s ^l 


10,11 37 
Jo.n 34 
10,11 ja 
10,11 sg 
10,11 27 


9.B9f 
9.59 »9 
9.6,88 
9.89 S7 
9.8986 


«3 
u 


1 




•; 


M 

43 

4-1 


9.78 6: 
9.78 63 
9.78 64 
y,78 W 
9,78 67 


0,88 76 
9.98 79 
9,B3 81 
9,88 84 
9,88 86 


10.11 24 

loin 19 

lO.lI 16 

10. II 14 


9.89 Bs 
9. 89 64 
9.6983 
9.898, 
9.8981 


*7 

>6 


1 






4; 
40 
47 
4« 


9,78 6r, 
9,78 7: 
9,7a 7= 
9-78 M 
9.78 ?6 


9. 98 S._, 

9,Ba 93 

9,83 94 
9.93 97 
9.98 9.J 


loll I o3 
10,11 o5 
JO, 11 03 
10,11 01 


9,8960 
9.89 79 

9. 89 78 
9.39 77 
9.89 76 


13 
I* 
'3 


1 




a? 


6(1 

53 
54 


'I.78 77 

ayS "4 


9.89 >3 


10,10 98 
10,10 95 
J 0.10 93 


9.39 75 
9,89 74 
9.89 73 
9.89 7a 
9.89 71 


10 

% 
I 


a 






11 

SO 


9.78 8s 
9,7a 87 
9,78 Br, 
9,78 'p 
9,78 9a 


9.S9 15 

9, -^9 13 
9,89 so 
9.B9 '3 
9,89 '3 


lo.io 85 
KI.IO 8s 
JU,IO So 

10,10 77 
10,10 74 


9,39 70 


s 

4 

3 




L 


as 





9,7s 91 


9,9., iS 


10.10 72 


9,89 6s 





&s 


^4l 


\mto.. 


luK colg. 


toB mug. 


li«an. 


M. 


B. 


■ 




^^b "^ 


J 


1 


I 


1 




IB 






1 


■ 



i 




D>ffarifi 


nif'c Sines and 


Tangents 




135 


D. 


M. 


log.k. 


log ung. 


tos =O.B- 


log 005. 






w 


"o 


9.78 93 


9,39 23 


10,10 73 


g.8g 65 





^ 






9.73 95 


9.89 3' 


10; 10 69 


9,39 64 


5g 








9.7897 


9,89 33 


10,10 67 


9,8g 63 


58 






3 


9,78 93 


9.89 36 


10, ro 64 


9,89 62 


57 






4 


9.79 00 


9.89 38 


10,10 61 


9,89 61 


5(i 






5 


9.79 or 


9.89 4' 


10,10 59 


9,89 60 


55 






6 


9.79 03 


9,8944 


10,10 56 


9,8g 59 


54 






7 


9.79 05 


9.89 46 


10, to 54 


g.99 58 


S3 






8 


9.79 »* 


9,89 49 


10,10 sr 


9.S9 57 


52 






Q 


9.79 03 


9,89 St 


10, [O 48 


9.S9 Sd 


51 




18 


le 


9.79 °0 


9,89 5-1 


io,to 46 


9,89 55 


50 


51 






9.79 'I 


9.89 57 


10,10 43 


9-89 54 


49 








9-79 =3 


9.89 59 


10, lo 41 


9.89 53 


43 






13 


9.79 U 


9,89 6a 


10,10 38 


9,89 5a 


47 






'4 


9,79 16 


9,89 64 


10,10 35 


9,89 51 


46 






15 


9.79 13 


9,89 67 


10, ro 33 


9,89 50 


45 






i6 


9.79 19 


9,89 70 


10, ro 30 


9,89 49 


44 






I? 


9.79 Z' 


9,89 73 


Jo,lo 28 


9,89 43 


43 






IS 


9.79 22 


9.S9 7S 


10,10 25 


9.39 47 


42 






19 


9.79 84 


9.89 77 


10,10 33 


9,89 46 


41 




M 


sa 


9.79 If' 


9,89 Bo 


lo.io so 


9.39 45 


40 


51 




SI 


9.79 S7 


9.89 83 


10,10 17 


g.89 44 


39 






83 


9.79 29 


9.S9 83 


10,10 15 


9.89 43 


33 






=3 


9,7930 


9,8g B3 


10,10 12 


9.S9 42 37 






24 


9.79 33 


9,8g 90 


10,10 og 


9,89 41 


36 






«S 


9.79 33 


9.3g 93 


10,10 07 


9,8g JO 


35 






=6 


9,79 3S 


9,99 95 


10,10 04 


g.39 39 


34 






11 


9.79 37 


9.S9 98 


10,10 02 


9,89 36 


33 






9.79 3a 


9,90 oi 


10,09 99 


9.39 37 


32 






«9 


9,79 40 


9,90 03 


10,09 9^ 


9,89 36 


31 




IS 


80 


9.79 4T 


9, go 06 


10.09 94 


9.39 35 


SO 


51 


^ 


sis 


log COS. logcciK. 


„.„..| ta.,.. 


mT 


■^ 



■ 


36 LM^ariSmU Stnn md Ta>^tmfy, W 




D. 


M. 


i^^i\^ 


WtMg. 


1=sc<..g. 


1^™. 


'I'll 


3S 


80 

31 
3a 
33 
3i 


9.7941 

9.79 43 
*T9 4i 
9-79 46 
9.7943 


9, go 06 
9.9009 
9.90 "f 
9.'P 14 
9,90 16 


10,09 94 
10,09 91 
10,09 P9 
10,09 8f) 
10,09 84 


9.S9 33 
9.S9 34 
9.S9 33 
9.89 32 
9.39 31 


30 

S 


u 






3S 

37 
39 


9.79 40 
9.79 51 
9.79 53 
9.79 54 
9.79 56 


9.90 .9 

9-9024 
9,00 27 
9,9029 


10,09 81 

IC,09 73 
io,09 76 
10,09 73 
10,09 71 


9,8930 
9.S9 «9 
9,89 23 
9.S9 27 
9.8926 


25 

23 






8S 


40 

41 

4" 
43 
44 


9.79 57 

9.79 59 
9,7960 

9.79 ^3 
9.79 ^ 


9.903a 
9.9033 

9.90 37 
9,9040 
9.9043 


10,09 63 
10,09 ^5 
10,09 63 

10,09 53 


9.B9 25 

9,89 24 
9.89 23 
9,89 M 

9.69 ai 


SO 

J! 

11 


fit 






49 


9,7965 
9.7967 
9.79 63 
*79 73 
9.79 71 


9.90 45 

9.90 47 
9.90 50 
9.90 53 
9.90 53 


10,09 55 
10,09 52 

T0,O9 50 

10,09 47 
10.09 45 


9,89 20 
9,89 19 
9.89 '8 
9.S9 >7 
9,89 16 


IS 

14 

J3 






S9 


SO 
51 
53 
53 
S4 


9.79 73 
9.79 7S 
9.79 76 

9.79 73 
9.79 79 


9,90 58 
9,90 60 
9.90 63 
9.90 C5 
9,90 6S 


ro,o9 43 
iQ,09 40 
10,09 37 
ro,09 34 
10,09 33 


9,89 IS 
9.S9 14 
9.89 13 
9,69 12 
9.69 " 


10 

1 

7 
6 


St 






11 
SO 


9-79 Si 

9.79 G4 
9.79 B6 
9.79 B7 


9.90 71 
9.90 73 
9,90 7^ 
9,90 73 
9,90 81 


10,09 ^ 
10,09 a? 
10,09 24 
10,09 ai 
10,09 19 


9,89 10 
9,89 og 
9,69 08 
9.89 07 
9.39 06 


5 
3 






89 





9.79 B<) 


9.90 84 


10,09 t6 


9,8-) 05 





51 


• 




%««. ll^:;=t.,s. 


10EI..S- 


ine ,,i^. 


M. 


D. ■ 


Ik ^ 



rUhmic Sines and Tdngenb. 137 1 


in. 


log tang. 


log COlg. 


kgc». 








89 


9,90 84 


lo.og j6 


9,Eg 05 





61 


go 


9.90 B6 


ro.oo 14 


g 


89 04 


59 






ga 


9,90 89 


io,Oq II 


'. 


8903 


58 






93 


9,9091 


10,09 09 




8902 


57 






95 


9,90 94 


10,09 06 


9 


8901 


56 






^^ 


9.9° 97 


10,09 03 


9 


8goo 


55 






98 


g.gO 99 
9,91 02 


10,09 01 
IO,o3 98 


9 
9 


68 99 


54 
53 








9,91 04 


ID.oS 96 


9 


88 97 


5Z 






03 


9,91 07 


io,o3 93 


9 


8696 


51 






04 


9,gl 09 


10. o3 90 


9 


8895 


50 


50 




06 


9,gl J2 


io,os aa 


9 


38 94 


49 






07 


9.91 15 


io,os as 


9 


as 93 


48 






09 


9.91^ 17 


io,oa 63 


9 


83 ga 


47 






JO 


9,91 2C 


10,06 Bo 


9 


63 91 


4& 






M 


g.gr sa 


10,08 78 


9 


88 00 

88 I9 


45 






xt 


9.91 =5 


10.08 75 


9 


44 






IS 


9,91 28 


10.08 72 


9 


88 87 


■13 






J7 


9,91 30 




9 


88 Sb 


42 






»8 


9,91 33 


io,o3 67 


9 


88 85 


41 






SO 


9.91 3S 


10.0B 65 


9 


88 84 


10 


SO 




« 


9,91 33 




9 


88 83 


39 






M 


9,91 40 


IO,oB 60 


9 


38 83 


33 






*4 


9.91 43 


ro,o8 57 


9 


S3 81 


37 






S6 


9,91 4& 


10,08 54 


9 


88 So 


3fi 






a? 


9.91 48 


10,08 5a 


9 


83 79 


35 






"9 


9.9' 51 


10,08 49 


9 


88 78 


34 






rao 


9.91 53 


10,08 47 


9 


88 77 


33 






32 


9.91 56 


10,08 44 


9 


8876 


3a 






34 


9,91 53 


io,o3 41 


9 


88 75 


31 






« 


9,91 61 


'°.°S 39 


9,88 74 


SO 60 




». 


loe coig. 


log Ung. 


log sin. 


M.JD. , 


, 






k 


S 



i 38 ZogaHthmte Sinet nmf f at t gtnh. 



9,80 37 
9.80 33 
9,80 40 



9.91 64 \ 

9,91 66 1 

9,91 69 ] 

9,91 71 1 



54 

i 5S 

^ M 



9,80 66 
9,80 69 
9p8o 73 



\ 10,08 
10,08 13 



I 9.92 05 

1 9.<ja 07 

|. 9,Q3 10 

9,ga n 

q.g2 15 

9,93 J 3 
9,92 20 
9,92 23 1 

1 9.92 3 5 
; 9,92 2B 

9,ga 30 
i 9,9a 33 

g.ga 36 



.SS 64 

88 63 

9,83 61 



10,07 9S 

1(^07 95 

10,07 93 

10,07 90 

10,07 87 . 

10,07 Bs 

10,07 82 

0,07 80 

0.07 77 

0,07 75 

0,07 72 

0,07 70 

0,07 67 

:o,07 64 

10,07 6 



9, SB 58 
9.SS 57 
9.88 56 



3,88 48 

9,88 47 

9,88 46 

9,88 4S 



9.92 43 
9.9* 4& 

9.93 43 



9,93 56 

9.92 59 

9.93 64 
g,93 6b 

9.91 69 

9.92 71 
9.92 74 

9.9a 77 

Q.gl 79 

9.92 8: 

9.92 84 

9,9a 67 

0,93 8g 
9.92 92 
9.92 94 

9.92 97 

9.93 00 

9.93 cs 
9.93 °5 
9.93 07 
9,93 «> 
9,93 la 

'■.93 15 



^ 



10.07 59 
10,07 57 



10,07 < 
io!o6 95 
10^05 S8 



"fe\^ 



140 Losarmmic Sines atti 7&«jsr«ft. T 




D. 


M 


i^d,.. 


loB taog. 


l»gc«6- 


log™- 


1 


40 


8<1 


.j.Si 97 
.i,8i 28 


q.g3 IS 
9.93 "7 


10,06 65 
10,06 83 
10,06 8') 


9, '3 09 

9.S3 c^ 


*0i 

SS 


*■ 






33 
34 


>)M 31 


9.93 =3 
M3 as 


10,06 77 
10.06 Js 


9,83 06 


-i 








30 


0.8i 33 
'),flt S4 
9.81 3f> 
9.»i 37 
9,Bl 35 


9.93 «8 
9.93 3'J 
9.93 33 
9:93 35 
9,93 33 


:o,o6 7Z 
10,06 70 
io,d6 67 
10.06 6s 
IC1.06 63 


9.BS OS 
9.83 C4 
9.SS 03 

9. S3 03 
9,83 01 


*5 

"3 






U 


4C 


.),Hi 4'! 

'J."' -IS 
y.8l 40 


9.93 41 
9.';3 4 3 
9.93 46 
9-93 48 
9.93 51 


10,06 5.; 
10.06 57 
10.06 54 
10.06 S3 
10,06 40 


9,5S 00 
9.E7 98 

9!87 96 
9.87 95 


SO 


40 








'l,Sl 47 
.,.31 4') 
'}M SO 

q.St 53 

').Sl 53 


9.'13 S3 
y,'J3 56 
^1,93 f 
9.93 <>' 
9.93 64 


10.06 47 
10,06 44 
10,06 42 
10.06 39 
10,06 36 


9-87 94 
9.87 93 
9,87 92 
9.87 91 
9.8790 


IS 

13 




J 


Id 


80 


'iM 55 


9,93 66 
9,.)3 6., 
9.93 71 
9,93 71 
9.93 :>' 


10,06 34 
Ki,o6 31 

KI.06 SiJ 

10,06 16 
lo.o6 24 


9,87 89 
9.S7 fiS 
9.87 87 

9.87 fis 

9.8 7 84 


1 

7 

6 


4a 








.).8i 6s 

g.8l (.4 
0.8 1 (IS 

^,,81 63 


9.93 Tl 
9.93 6' 
9.93 &4 
9.93 6& 
9.93 99 


10,06 SI 

10.05 Iij 

10.06 i6 
io,o& 13 
10.06 n 


9-87 83 
9.37 82 
9,87 Bi 
9,87 80 
9.87 79 


5 

4 
3 




r 


it 




■<M (■<) 


9.93 W 


10.06 OS 


9,87 78 





« 




h 


'N,.™. 


lo£ CO.E, I log <-■>»«■ \\°6':»'\'*-\^) 


1 





f Zogarltltmic Sluts nnii Ta/ige/its. 14 




). 


M. 


log dr.. 


kg lung. 


Wcotg. 


logc™. 






1 





9,81 6g 


9.93 92 


10.06 oS 


9.87 7S 





49 






9,Bl 7! 


9.93 94 


10,06 06 


9 


87 77 


55 








= 


9.8' 73 


9.93 97 


10,06 03 


9 


87 76 


58 








3 


g.Bt 74 


9.03 99 




9 


87 74 


57 








■» 


g.Br 75 


9,94 o3 


10,05 98 


9 


87 73 


56 






S 


9.8r 77 


9,94 04 


10.05 gf' 


g 


87 72 


55 











3,81 78 


9.94 07 


10,05 93 


c 


87 71 


54 








7 


g,Bl 80 


9,94 09 


10,05 90 


9 


87 70 


53 








8 


g,S[ Bi 


9.94 12 


10,05 83 


9 


37 69 


52 








9 


9,81 8a 


9.94 '5 


10,05 Bs 


9 


67 6a 


51 






a 


1€ 


q,8r 84 


9,94 17 


10,05 83 


9 


37 67 


50 


48 








9. Si 85 


9. 94 so 


10,05 Bo 


9 


87 65 


49 










9,8l 67 


9.94 sa 


10,05 73 


9 


87 65 


48 








13 


9,3i S3 


9.94 25 


10.05 75 


9 


87 63 


A7 








14 


9,81 90 


9.94 27 


10,05 73 


9 


8762 


4C 








IS 


9,Si 91 


9,94 30 


10,05 70 


9 


S7 61 


45 








16 


9.81 93 


9.94 32 


10,05 63 


9 


87 60 


44 








17 


9.81 94 


9,94 35 


10,05 65 


9 


87 59 


^3 








13 


9.S1 93 


9.94 37 


10,05 62 


9 


87 58 










19 


9.8' 97 


9.94 40 


10,05 60 


9 


B7 57 


41 






6t 


SO 


9,8l 98 


9.94 43 


10,05 57 


9 


87 5f. 


40 


48 








9.83 DO 


9.94 45 


10,05 55 


9 


87 55 


39 








23 


9, 20. 


9-94 43 


:o,o5 5a 


9 


87 53 


33 








33 


9,S2 03 


9.94 50 


10,05 50 


9 


87 52 


37 








^ 


9.8a 04 


9.94 53 


10,05 47 


9 


87 51 


36 








25 


9,32 05 


9.94 55 


10,05 45 


9 


8750 


35 








26 


9,8a 07 


9,94 S8 


10.05 43 


9 


87 49 


34 








i7 


9,82 o3 


9.94 60 


10,05 40 


9 


87 48 


33 








38 


9,8a 10 


9,94 63 


10.05 37 


9 


87 47 


32 








a. 


9.82 ,< 


9.94 65 


10,05 34 


9,87 46 


31 






8 


SQ 


9.82 13 


9.94 68 


10,05 32 


9.87 45 


80 


48 


^ _ 


m 


l<w.™. 


hs CDtg. 


loe uns. 


^-^-■WV 


i». M 



.4: 




/,V,7'// 


wi/V J/wj iT//./ Tiiiigails 




\ 


1. M 


loB»ia. 


lOKHng. 


I^ co.e. 


l.-g c«. 


■11 


It 


30 
34 


■).ii 'i- 




10,0; 33 
10.05 29 

10,G5 S7 

Id. 03 24 
10,03 == 


g-i7 45 
o-*7 43 
9.S7 43 
0.17 41 
9.57 40 


sam 




E 


i.?J :'\ 




i.\o; I., 
10.. .5 1: 

lO.Oi 14 

r>\o3 i: 
10,03 0.} 


0..-7 39 
0-^7 3i 
o.i7 37 
9.?7 36 
■J.^r 34 


2J 
21 




41 4(1 

-1.1 


^12 3'} 

■/:3 3J 


'1-1+ "3 
,. ,4 ■)'> 

..-■15 oi 
^i,v5 04 


10.05 or. 

10.03 04 
10.C5 01 

10.04 on 
iJ,o4 y., 


n.?7 33 
9-^7 3= 
.).?7 31 

9.. -7 30 
.J,i7 2g 


»0 

17 

10 


« 




-1) 


■j.Ss 40 


n.95 <* 
'.'■"5 00 

■i.'.-5 14 
y.gS 111 


10.04 W 
10.04 gi 
10.04 5') 
10.04 8" 
10,04 S4 


9.S7 as 

9.S7 24 

g.S? 33 


IS 
"3 




41 


60 

53 


9.Sa 4' 

O.P3 44 
').52 45 
■).ia 4T 


y..lS '9 
'|.')5 21 
■).'.)5 =4 
.,..)3 37 
0,53 =5 


10,04 61 
JO.04 75 
io,U4 7O 
10,04 73 
10. U4 71 


9.S7 22 

g.?7 21 
g.S7 ao 
g.s- 19 
9.S7 17 


10 

t 
I 


48 




57 
5' 
■:.•) 


G.=i3 4? 
'J. -2 4 J 

'J.^a 51 

•J,S2 52 
9,81 54 


1/15 32 
'.'■■JS 34 
'J,95 ?7 
').'_i5 39 
y,'J3 42 


10.04 c; 
30.04 '■'■ 

ln.r,4 (,3 
10.ri4 61 
10,04 5i^ 


9,37 16 
y.?7 15 
g..'7 14 

9?7 13 

9,37 la 


= ■ 

4. 

3; 


48 





9-S2 5; 


0.15 44 


TO. 04 f,-, 


o.P: 11 





4B 


"tsi 




lOftCM. 


Jogcoig. 


log Unc. 


lofiOc. 


M^ 


D 





Logarilhmic Sines and Tangaiis. 14; 


■ 


M. 


kgidn. 


1<«<-=s. 


i<«™lg. 


loSB-. 


• 


IS 


"o" 


9.82 55 


9.9S 44 


10,04 sf- 


9.87 11 







9.Ba 56 


9.9s 47 


10,04 53 


9. 87 10 


59 






3 


9.82 53 


9t95 49 


10,04 50 


9.3708 


53 






3 


Q.8a Sq 


9.95 52 


10,04 43 


9,87 07 


57 






4 


g,8:. 6. 


9.9s 54 


10,04 45 


9 


8706 


56 






5 


Q,82 62 


9.95 57 


10.04 43 




8705 


55 






6 


9,82 63 


9.95 ^ 


10,04 40 


9 


87 04 


54 






7 


9,88 65 


9.95 62 


10,04 33 


9 


8703 


S3 






8 


g,Sa 66 


9.'J5 65 


10,04 35 


9. 


S7 01 


S3 






9 


9,8268 


9,95 67 


10,04 33 


9 


8700 


5< 






M 


9.82 69 


9.95 70 


ro,04 30 


9 


8699 


50 


47 






9.8a 70 


9.95 72 


10,04 28 


9 


36 98 


49 








9,8372 


9.95 75 


10,04 as 


9 


86 97 


48 






13 


9.82 73 


9.95 77 


Jo,"4 33 


9 


8696 


47 






14 


9.8a 75 


9.95 80 


10,04 20 


9 


8695 


46 






15 


9,82 76 


9.95 62 


10,04 17 


9 


86 94 


43 






16 


9.82 77 


9.9s 85 




9 


86 93 








17 


9,82 79 


9.yS 87 


10,04 12 


9 


66 91 


43 






iS 


9.33 80 


9.95 90 


10.04 10 


9 


56 go 


41 






«9 


9,82 S3 


9.95 93 


10,04 07 


9 


S6 89 


41 






90 


9,82 83 


9-95 95 


10,04 05 


9 


86 38 


40 


47 




9,82 84 


9.95 98 




9 


8687 


39 








9.8a 86 


9.9600 




9. 


66 85 


38 






33 


9,8a 87 


9.96 03 


ro.03 97 


9 


66 34 


37 






«4 


9.S3 83 


9,960s 


10,03 95 


9 


86 B3 


36 






«S 


9,8a 90 


9,96 oB 


10.03 92 


9 


36 B3 


35 






. a6 


9.82 91 


9.96 10 


10,03 9° 


9 


36 Bi 


3J 






a? 


9,82 93 


9.96 13 


10,03 87 


9 


86 80 


33 






aS 


9.32 94 


9.96 15 


10.03 84 


9 


86 79 


3a 






39 


9.32 95 




10,03 83 


9 


86 77 


31 






[ 80 


9.?2 97 


9,96 w 


10.03 79 


9,S0 76 


30 


« 


\ 


' ZJ 


Iq,™. 


Iogco<g. 


lc«t^s. 


\ w™. 


l^\-o. 


r 1 





^^^4^Z^armmic Sines «^</ tS^S 


n 1 


D. 


M 


]og sin. 


!.,..„,, 


log e«.,. 


leg OH. 






42 


sc 

3' 

33 

3* 


g,83 98 
.,.83 03 


9.9630 
9.96 33 
y.96 36 
9-t* 38 
9.96 3' 


10.03 79 
10.03 77 
ro.03 74 
10.03 71 
10.03 69 


»» »: 

9.86 7Ji 
9,96 7*1 








37 
38 
39 


q.83 04 

q.S3 OS 
9.83 Of, 
9.83 08 
q.83 09 


0.96 33 

9,96 38 
9.96 4' 
9.96 43 


10,03 67 
10,03 6) 
10.01 62 
lu,03 59 
■0.03 S7 


9.86 70 
9.86 61^ 

9.86 fia 
9.86 671 
9.8666, 


■i 


« 


M 
■(I 

43 
43 
-14 


9.83 M 
9.33 ■ = 

9.83 '3 
9.S3 IS 


9.96 4fi 
9,96 43 
9.96 5t 
9-96 53 

9,95 Si 


10,03 S4 
10,03 !» 
10,03 49 
10.03 46 
10,03 41 


9.86 6* 
9.86 635 
9.86 6? 
9.86 6p 
9.86 &Q| 






47 

48 
49 


9.B3 17 
9.83 19 
9.83 3D 

9.83 31 
9. 83 33 


9,96 59 
9,<^ 61 
9-96 64 
9,96 66 
9.';6 69 


10,03 41 
10,03 39 
10.03 36 
10.03 34 
10,03 31 


9,86 J« 
9.86 j£ 
9.86 jS 
9.S6 S» 
9.86 »■ 




49 


u 
51 

!» 

53 

54 


9. 83 34 
9.83 36 
9.S3 37 

9,33 38 

^83 30 


9,96 71 
9.96 74 
9,96 76 
9.96 79 
9,96 81 


10,03 39 

10,03 34 
10,03 at 
10,03 19 


9.86 5, 
9.86 52 
9.86 s>. 






55 
S6 
S7 
58 
59 


9,83 3t 
9.83 3i 
9.93 34 
9.83 35 
9.83 36 


9.06 84 
9,96 86 
9.96 89 
9.96 91 
9,96 94 


10,03 16 
10,03 14 
10.03 II 
10,03 o3 
10,03 06 


9.86 47I 
9.86 46< 
9.S6 45 
9.86 44 
9,86 4» 


^^v 


4S 





9.83 38 


9,96 97 


10,03 03 


9.86 41 




' 


I^=«.. 


logCt-lg. 


to».^4. \ V^™. 




i 




.^ 









L 


M. 


!oa.«. 


t>s'^s. 


logcotg. 


]^r^ 


nr 




t 


o" 


g,83 38 


9,56 9; 


10,03 03 


9,86 41 





4; 






9,B3 39 


9,96 99 


10.03 01 




= 9 










9,83 40 


9.97 02 


10,02 98 


9,86 39 


sa 








3 


9.83 42 


9.97 04 


10,0a 96 


9,86 38 


57 








4 

S 


9.83 43 
9.83 4S 


9.97 07 
9.97 09 


I0,D2 93 
10,02 91 


9.86 37 
9,66 35 


56 

55 








G 


9,83 46 


9.97 12 


10,02 89 


9,66 34 


54 








7 


9.83 47 


9.97 14 


10,02 66 


9.86 33 


53 








8 


9.33 49 


9.97 "7 


10,02 83 


9,86 32 










9 


9.83 50 


9.97 19 


10,0a 81 


9.66 31 


51 






n 


10 


9.83 51 


9.97 32 


10.02 7S 


9,86 29 


50 


u 








9.8J 53 


9.97 34 


10.02 76 


9,86 28 


49 










9.S3 S4 


9.97 27 


10.02 73 


9,86 27 


48 








13 


9.B3 55 


9.97 89 




9,86 s6 


47 








14 


9.83 57 


9,97 32 


io|oa 68 


9,86 25 


46 








15 


9.83 68 


9,97 34 


10.02 6s 


9,86 23 


45 








i6 


9,83 59 


9.97 37 


I0,02 63 


9,86 22 










t? 


9.83 61 


9.97 40 


I..,02 60 


9,86 21 


43 








i8 


9,83 62 


9.97 42 


10,02 58 


9,86 20 


42 








>9 


9.83 63 


9.97 45 


10,02 55 


9.86 19 


41 






» 


«0 


g.B3 65 


9.97 47 


10,02 53 


9,86 i8 


M 


16 








9.83 (,6 


9.97 50 


10,02 50 


9,86 16 


39 








23 


9,83 67 


9.97 5= 


.0,02 48 


9.86 IS 


33 








23 


9. 83 69 


G.97 55 


10,02 45 


9.86 14 


37 








S4 


9.83 70 


9.97 57 


10,02 43 


9.86 13 


36 








as 


9.83 71 


9,97 60 


10,02 40 


9.86 12 


35 








a5 


9.83 73 


9,97 6a 


ro.o2 38 


9.86 ,0 


34 








37 


9.83 74 


9,97 65 


10,02 35 


9,8609 


33 








eB 


9.83 75 


9.97 67 


io,oz 33 


9,86 OS 


32 








ag 


9,83 77 


9.97 70 


10,03 30 


9.86 07 


31 






» 


80 


9.83 78 


9.97 72 


TO. 02 27 


9,96 06 


SO 


M 


\. 


r-/''™ 


Jog coig. 


lo&t.nB. 'l los^. \'M-.\'0 


k ^ 



F 


^^^^s^^^^^^^l 




48" 


M. 


loI^D. 


'°""^H^^H^H 


1 


»() 

33 
34 


g,«3 7^ 
9.«3 83 


9.97 7a 

9.97 75 
9.97 78 
9.97 e-j 

9.97 «3 


10.02 22 

10.01 17 


9.S6 03 


Sri 

89 

«j 

•6 


1 






is 
3'; 


'».8,3 SS 
.,.83 B6 
7.83 B7 
,,,«3 K,, 
'J,83 !>" 


9.97 8S 

9.97 88 
9.97 90 
9.97 93 
9.97 9; 


ro.oa 15 

10.03 10 
10,03 07 
10,02 05 


9-83 97 
9.8596 

9.5S 95 


St 

a3 






48 


4(J 

4> 
43 
43 

44 


9.8,3 y3 
'J.l'S 94 
9.83 9S 
9,83 97 


9.97 9« 
.,.98 OJ 

9.98 "3 
9.9S 05 
9,98 08 


lo.oa tn 

to,or 97 
.0.01 95 
10,01 92 


9.85 94 

9.55 9' 
9.^5 9» 
9.85 89 


M 
'9 
r8 
17 
16 


t 






47 
41 
40 


9.83 98 

9.83 m 
q,84 "1 

9.84 oa 

13,84 03 


9,g8 10 
9,98 I J 
9.9B 15 

t'-',S SI 


10,01 90 
IO,0t 87 
io,ot 8j 
To,o! Ba 
10,01 79 


9.8s 88 
9.85 86 

9.8s 8s 
9.85 84 
9,8s 83 


IS 
14 
"3 






48 


M 
54 


9,S4 t.5 
ij,84 06 
9.84 0; 
i).«4 1.8 
1,84 M 


9.98 S3 
9,y8 sfi 

9.98 31 
9.98 33 


1O.0I 77 
10, .11 74 
ro,oi 72 

10, OI (,•} 

10,01 67 


9,Ss 81 
9,85 80 
9.8s 79 
9,65 ;a 
9,65 77 


10 

9 

8 
7 
6 


* 






11 

S4 


ill;; 

9,84 T| 

9.«4 15 
9.84 ifi 


9.98 afi 

9,1)8 33 
9,1)8 .(i 
9.98 ^3 
9.y3 4', 


10, Dl 62 
lO.OI 51) 
10,01 57 

10,01 S4 


9.85 75 
9.SS 74 
9.85 73 
9.83 1' 
9.85 71 


5 
3 






44 





•iH '« 


ii,i)8 ^H 


to.oi 52 


9.8s 69 





M 




:/'/'-- 


Wcots. iV.v;i..K.\^'^--\*-\"°' 


b 





■ 


PgarrVAmiV- i'/Vicj anil Tangath. t4 




1 


■ 


t 


1«B l^ng. 


log cotg. 


b£0«. 




• 


i 


3 
4 


9.94 18 
9,34 15 
9.84 ao 
9.B4 82 
9.84 23 


9.98 48 

9.98 51 
9.98 53 
9,q8 56 
9,98 53 


10,01 5a 
10,01 49 

lO.Ql 47 
10,DI 44 
10,01 41 


9,85 69 
9,85 68 

9.?5 66 
9.85 64 





16 




S 
6 
7 
8 
9 


9-84 a+ 
9.84 S5 
9,84 87 
9.84 28 
9,84 29 


9.98 61 
9,98 63 
9.yB 66 
9-y8 69 
9.9S 7t 


io,ai y, 
to.oi 3C 
10,01 34 
io,oi 31 

10,01 2y 


9.85 63 
9,85 63 
9.S5 61 
9,B5 Co 
9.85 58 


55 
51 
S3 
53 
SI 






« 


10 

14 


9.B4 31 
9.84 32 
9-84 33 
9.B4 3S 
9.84 36 


9.98 74 
9.98 76 
9,98 79 
9.98 81 
9,98 84 


10.01 26 
10.01 24 

lo[oi I.J 

)o,ol iC 


9.SS 57 
9.8s 56 
9.B5 55 
9.85 53 
9.85 Sa 


SO 

% 

47 
46 


4S 






»5 

iS 
19 


9.84 37 
9.S4 38 
9.84 40 
9,84 41 
9.84 42 


9,98 8G 
9.93 8g 
9.98 91 
9.98 94 
9.98 96 


10,01 14 

tO,(=I 11 
IQ.OI 09 
10,01 06 


9,85 %i 
9.85 50 
9.8s 48 
9.8s 47 
9,85 46 


45 
44 
43 
42 
41 






* 


20 

S3 

=3 

34 


9.S4 4-1 
9.84 45 
9,84 46 
9,84 48 
9.8449 


9.98 99 

9.99 O' 
9.99 04 
9.99 f* 
9.99 09 


loioo g5 
10,00 96 
10,00 93 


9.85 45 
9.85 44 
9.85 42 
9.85 41 
9,85 40 


40 


IS 






2 

ag 


9,84 SO 
9.B4 51 
9.B4 53 
9,84 54 
9.84 55 


9.99 12 
9.':9 '4 
9.99 '7 
9.09 19 
9.99 22 


10.00 ss 
10,00 86 
10,00 83 
10,00 Bi 
10,00 78 


9.85 39 
9.BS 37 
9,85 36 
9.8s 3S 
9.85 34 


3S 
34 
33 
3= 
31 






* 


SO 


9.84 57 


9.99 24 


10,00 76 


9.S5 33 


SO 


45 


\ 


Hji^.. 


I..K cotK. 


bgi™a.\ \=iutu \mu\\>. 


L 


^ 





48 Logarithmic Siites antt Tcm^fnts. ^ 




D. 


M. 


los"n- 


loBUBB. 


logcolK. 


w«^ 






11 


SO 

31 

:3 

34 


9.94 5 7 
9.94 58 

9,34 59 
9,34 6.1 
9,84 62 


g.99 n 

9.99 =7 
9,99 29 
9.99 3* 
9.99 34 


10.00 76 
10,00 73 
10,00 71 

10,00 68 
la.oo 66 


9.3s 3* 
9.S; 31 
9.S5 30 

9.SS 89 
9.6S S7 


M 

'9 

aS 


« 






35 
36 
37 
3S 
39 


9,84 63 
9.34 64 
9,8466 
9. 84 67 
9,S4 63 


9.99 37 
9.99 39 
9.99 42 
9.99 44 
9.99 47 


.0,00 63 
10.00 6( 
10.00 sS 
10,00 56 
10,00 S3 


9,35 86 
9. 85 as 
9.85 84 

9.85 sa 
9.35 ai 


S5 

34 






u 


44^ 

41 

43 
44 


9,84 69 
9.84 7' 
9,84 71 
9.84 73 
9.S4 74 


9.99 49 
9.99 52 
9.99 54 
9.99 57 
9.99 60 


10,00 50 
10.00 48 
10.00 45 
10.00 43 


9.8s ao 
9,8s 19 
9,85 17 
9.85 16 
9,8s 15 


SO 

"9 
18 
17 
16 


u 






11 

49 


9,84 76 
9,84 77 
9,84 79 
9,84 8u 
9.8481 


9.99 63 
9,99 6S 
9.99 67 
9.99 70 
9.99 73 


10,00 38 
10,00 35 
10,00 33 
10,00 30 
10,00 aS 


9,85 14 

9.85 09 


15 
13 






44 


SO 
51 
5a 

S3 

54 


9.S4 8a 
9. 84 83 
9.84 85 
9.84 86 
9.S4 87 


9.99 75 
9.99 77 
9,99 Bo 
9.99 83 

9.99 as 


10,00 as 

10,00 83 

ro,oo 18 
10,00 15 


9.3s 07 
9,8s «5 
9.8s 05 
9.S504 
9,S5 02 


10 

I 
I 


16 






55 
56 

57 
53 
59 


9. 84 8S 
9.84 90 
9.84 9' 
9.S492 
9.84 94 


9.99 S; 
9,9990 
9.99 9= 
9.99 95 
9.99 97 


10,00 13 
10,00 OS 


9.85 01 
9.8s 00 
9.84 99 
9.84 97 
9,84 96 


5 
3 






4S 





9. 84 r. 


ro.coco 


10,0000 


9.34 95 





«l 




■/', 


,o,c., 


logcolE. 1 IcR^^a- \ W «". V*-Vo- 1 


■ 


L 


^kL 



jj Cafaio£iit unt fru h 1^ 



VALUABLE 

SCIENTIFIC BOOKS 

D. VAN NOSTRAND, ■, 



ADAMS (J. W.l Sewer, niid Drabu for Populous plslriOJ. 

ALEXANDER (I. H.) Uni>enaL Dictloniirr of Wd^hU and 
Umun~i, Andcnl sod Modwo, icdund in ihc aiandudi 
of Ihc Unkcd SlaLei o£ AnKTEcL Hew cdLllon, atUEgcd. 
eiio.clolli 3 

ATWOOIl(GEO,) PnctlulBlaiii-niHABsytiie. ima.clcith, 

[!)LOSS fW. S ) Unk Bud Valve MdcIdm SmplIGed. 
lied wilJi^ WDod-cuB and Bi Hthc^nphk plain, 
cr with a TraTel Scais and nuiuanjiH lucfuL lallta. 

AXON |W. E. A.) The Mechanic'! Friend ; a Collection of Re- 
c^jK<s and PTai:rkal SlltfECVJoM RolHIinr to Aquaria— 
Bnmiiiig-Cnnenli— SrawW— Dyei— Elecliicitr^fldhif 

ttn>— Hagoeliun— UcIal-«ork3nii - Modetlmg^ Kiinapa- 
Muhy— Tuddenny— Vamtafa ea— WalDrpmolhig, and Mia- 
eSHUHova TsoIbi InalTumanlB, Machinca. Jtnd Fioecaiei 

BACON {F, W.; A TrcBtbo on 1b« Rlchardi Steam-Eneini: 
ter. R^tB^d, wilhiul^andl^^addllToiu u"cvClopid 



Q D. TAX 



lAKNtllU.Can.J S.,U.S.!(J ' I - W^fc 
Mf* v>d 4llf«ivc. uchvKic 1 &CBBH of Ik ■ 
VH MMWT uptiQ mtan lui&l wu^ Vl^k npvw 
(niplllcpu»u»lBur<r«)-cau. •w.ckilh.... 

IBIUTinX (F.) An In>DdiKl>D~ IS QajMi.1 C 



I-Cirimlc An, A Upen «p P«t«T, Parabia, TOo, 

■OWl*. H.) A TnulM on BthIre, wiih iu ipplku^ra 
llau. »™,clMh iS 

BOWRBKIt^r. K. A.) AnUHiienuiyTrHIiKDnAiiiMe 
OtDIBairvi tmbradiif Piui« c^oirietry, and an JotiQaDC- 
Uon isMioiiiniyiidlirHDliiwiuiDiii. iimo, clnth. i ; 

— - AB l[lM\jrjl^Jrt«^ oiuhe DifftmlWMd Inli^nl ^ 

lUipiKP, P.I HadmMirineEiiEbiMriiiK.iqiDlinltDPid- 

»f h lUid fertH FnBulilaii. Coiulillng ofiG caltnd plus^ 
in HmiBU wiH^ut LIhialralioiiii, aBa 409 piifci of de* 
&I t ion, ud BtKr celelHaKCl Annt. ThhA 41a «■!.. 
0™™ii:".:::::';:";;;"":\.;:::::.::::::::::::::::;i: 

frill J nlici lifsirJpihHi cf 1>i« Unear Surveys AAd Public 
ti\-\ **v»lf "* oOKo TJniTfd SiBtcH, Notn on (he Bomue- 

■11'. Mriflnil (dlthtn. Pockfll'bodk lbmi,mck..„ ., 1 1 

lUTLEMfCaW, I.S.,U. S.A.J ProjectllEi and Rifled Cuiwii. 
UJ HtifMllItt, wllh Radical SwtgMlfwii fortlidr Inf 
BKMnunt. u (niHiictd <n r Kcpori to ibe Chief of Onl- 
lloni^.lA. stpUten, 4i<i,clalb 61 




D. VAN NOSTRAND's PUBLICATIONS. 3 

■ ■■ I . - ■ 11 I - 

Cain rProf. WM.) a Practical Treatise on Voussoir and Solid 

and Braced Arches. i6mo, cloth extra $i 75 

Caldwell (Prof. GEO. O and BRENEMAN (Prof. A. A.) 
Manual of Introductory Chemical Practice, for the use of 
Students in Colleges and Normal and High Schools. Third 
edition, revised and corrected. 8vo, cloth, illustrated. New 
and enlarged edition I 50 

CAMPIN (FRANCIS). On the Construction of Iron Roofs. 8vo, 

with plates, cloth 2 oo 



CHAUVteNET (Prof. W.) New method of correcting Lunar 
Distances, and improved method of finding the error and 
rate of a chronometer, by equal altitudes. 8vo, cloth 2 co 

CHURCH (JOHN A.) Notes of a Metallurgical Journey in 
Europe. 8vo, cloth 2 00 

CLARK (D. KINNEAR, C.E.) Fuel: Its Combustion and 
Economy, consisting of Abridgments of Treatise on the 
Combustion of Coal and the Prevention of Smoke, by C. 
W. Williams; and the Economy of Fuel, by T. S. Pri- 
deaux. With extensive additions on recent practice in the 
Combustion and Economy of Fuel: Coal, Coke, Wood, 
Peat, Petroleum, etc. i2mo, cloth I 50 



A Manual of Rules, Tables, and Data for Mechanical 



Engmeers. Based on the most recent investig^ations. Illus- 
trated with numerous diagrams. 1,012 pages. 8vo, cloth. . . 7 50 
Half morocco 10 oo 

CLARK (Lt. LEWIS, U. S. N ) Theoretical Navigation and 
Nautical Astronomy. Illustrated with 41 wood-cuts. 8vo, 
cloth I ^o 

CLARKE rr. Description of the Iron Railway Bridge over 
the Mississippi River at Quincy, Illinois. Illustrated with 
21 lithographed plans. 4to, cloth 7 50 

CLEVENGER (S. R.) A Treatise on the Method of Govern- 
ment Surve>ing, as prescribed by the U. S. Congress and 
Commissioner of the General Land Office, with complete 
Mathematical, Astronomical, and Practical Instructions for 
the use of the United States Surveyors in the field. i6mo, 
morocco 2 50 

COFFIN (Prof. J. H. C.) Navigation and Nautical Astrono- 
my. Prepared for the use of the U. S. Naval Academy. 
Sixth edition. 52 wood-cut illustrations. i2mo, cloth 350 

COLBURN (ZERAH). The Gas-Works of London. i2mo, 

boards ^ 

COLLINS (JAS. E.) The Private Book of Useful Alloys and 
Memoranda for Goldsmiths, Jewellers, etc. i8mo, doth... 50 



I 





B. Tilt HOBTUKD'S PUBUC^TMCCt. 

COKHWALL (hoT. K, 

StKrililivE Minerals 
CbUOIB^r.) Wdghu ond Meuuo. &B«WMwaltk> 

TiSsaiBKiTi - 

BAVUK.BjHdKAeiF.B.I UBnd-Botik i^'EIuttialUik 
ammfaiCmnBUirini. lUuiiriitiidwiilisifBII-iiiveHn- 

lUtDMCU ITOHNI. ■mThtoiyDfSinUa.t.CcMpaifiBIB 
lot Iht Cdculalinn and ConitiucliiiD oTBiMcu, Kools mt 

IIUCN (I I. Il.l The Moclilni«l'» and Bteam-EojInCD's Prat 
IgiiM AiitniiirllciUf Kol>Td.I<iEa]lD wilti GcnenJ^Ionu- 
■liiii •viillrnLilc ■» stiap-TDul^ UilUicalng, Palkiri uul 
Shftfl^p ?iif Lini-HQilrra [ind li:npnu. Einbnciiia Vqlmbla 

BlblM.in(l iDglnictiM in Scmr-ufliiag, Viln and link 
gtloDj uc iAmtj fall nurQcca* p«:lieilanii .-.(iqprcu) 

DODD (OEO.J DkliDnuy of UuulBCIlim, MiDiDK, Ma- 

Bktnjryi AH lh« Indudrial Aju. izmaj clothe...- „.. 

DOUG LABS I Pro) 3.H.)"ndpaESCOTTlPiiif.A.B.l QuaJ. 
luilvg Chemical Aiulyiia. A Culdi In Uic Pnciiral Study 
sTChelnUlt^.andlolhoWailiafAiulyid. Thinl edlUoik 

DUBOISIA,].) TbtHewMttbodafCrepbUailSiuici. Willi 
tgllUialr^aw. SvD, dsth ., 

KASSIIKPBi WoDdand iu Qua. A Hand-EoDli lortlwuc 
otCoMniion, BuUdcri, An:Jiiiicrs,EaEtDci:n,uid t!^ 
GicMiKkiim. Utiwu3>cf3soaiu«iuun9, gvo, cl 

KDOriPmr, H.T.) RtMUchti In Gi^phioil SUCIca, ami 
gf HawCoiiniuclkHilln Gnplikal SiJlin.a NcwCa 

sSium GiipMciil SuUo. ^.clDili. 

EUOTtFnr.C.W.lindSTOKERlPijr.F.H.) A CompsD- 

Hmm Uimial of QaaJUatlva Chemical ADalr»i. Reriwl 

wMh l!i« »4|icnul<ui oClbe alixhon. By Prof. IVilllul K. 

Hlsluli. tlkSuued. lima, dmh.... I 

UOT (MaJ. r.EO. H., U. S. EJ Zuropran Utfht-Hoilie 
^Maa, Bein^lReiHnafBl'naTOI IniiwrliC^ made In 
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Engineering facts and figures. An Annual 

Register of Progress in Mechanical Engineeiwg and Con- 
structioik lor the years XI963-614-65-66-67-68. Fully illus- 
trated. 6 vols. i8mo, cloth (each volume sold separately), 
per vol $2 50 

Banning (J. T.) a Practical Treatise of Water-Supply En- 
nneerfaitf. Relating to the Hydrology. Hydrodynamics, and 
FracticaT Construction of Water-Works m North America. 
Third edition. With nuiaerous tables afld x8o illustra- 
tions. 650 pages. 8vo, cloth 500 

FISKE (BRADLEY A., U. S. N.) Electricity in Theory and 

Pratctice. Svo^doth 2 50 

90STER (Gen. J. G., U. S. A ) Submarine Blasting in Boston 
Harbor, Massachusetts. Removal ot Tower and Corwin 
RodfS. Ilhxstrated with seven plates. 4to, cloth 3 50 

POYE (Prof. T. C.) Chemical Problems. With brief State- 
ments of tne Principles involved. Second edition, revised 
andenlaiged. i6mo, boards. 50 

FRANCIS (JAS. B., C E.) Lowell Hydraulic Sxperiments : 
Being a selection from Experiments on Hydraulic Motors, 
on the Flow of Water over Weirs, in Open Canals of Uni- 
form Rectangular Section, and through submerged Orifices 
and diverging Tubes. Made at Lowell, Massachusetts. 
Fourth edition, revised and enlarged, with many new ex- 
pemnents, and illustrated with twenty-three copperplate 
Oigravings. 4to, cloth 15 00 

FREE-HAND DRAWING. A Guide to OmamtAtal Figure 
and LflHidscape Drawing. By an Art Student. x8mo, 
boards 50 

GILLMORE (Gen. Q. A.) Treatise on Limes. Hjjdraulic Ce- 
ments, and Mortars. Papers on Practical Engineering, U. 
S. Engineer Department, No. o^ containing Reports of 
numerous Experiments conducted^in New York City during 
the years 1858 to i86z, inclusive. With numerous illustra- 
tions. 8vo, cloth * 400 

* Practical Treatise on the Construction of Roads, Streets, 
and Pavements. With 70 illustrations. i2mo, cloth 3 00 

•—— Report on Strength of the Buflding Stones in the United 
States, etc. 8vo, illustrated, cloth i 50 

Coignet Beton and other ArtliScial Stone. 9 plates, views, 

etc. 8vo, cloth 3 50 

G<X)DEVE (T. M.) A Text-Book on the Steam-Enginc. 143 
illustrations. i3mo, cloth 3 00 

GORDON C £. H.) Four Lectures on Static Induction, ismo, 
doth........^ , 80 
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GEUNER (M. L.) The Mannfactme of StceL Translated 
from the French, by Lenox Smkb, witli aa appendix on the 
Bessemer process m the Unked States, by the translatar. 
IDustrated. »ro, dotk m9 

HALF-HOURS WITH MODERN SCIENTISTS. Lectures 
and Essays. By Pro f es s or s Haxley, Barker, Sdrfin|^ Copc^ 
Tyndall, Wallace, Roscoe, Ho^sins, Lodcyer, Youngs 
Mayer, and Reed. Being the Unnrersttr Series boond vff. 
With a feneral introduction by Noah Porter, P re si dent ot 
Yale College, avob. i2roo, doth, UlastTated 2 9 

HAMILTON (W. G.) Useful Information for Railway Men. 
Sixth edition, rerised and enlarged. ^ pages, podKt form. 
Morocco, gilt a<» 

HARRISON (W. R.) The Mechanic's Tool Book, with Prac- 
tical Rules and Suggestions for Use of Marhmists, Iroa- 
Workers, and others. Illustrated with 44 engravings. 
l2mo, cloth 15* 

HASKI NS (C. H.) The Galvanometer and its Uses. A Man- 
ual for Electricians and Students. Second edition, xamo, 
morocco 19" 

HENRICI (OLAUS). Skeleton Stmctore^ espedally in their 
application to the Building of Steel and lion Bridges. With 
folding plates and diagrams. Svo^doth..*. I SB 

HEWSON (WM.) Prindples and Practke of Embanking 
Lands from River Floods, as applied to the Levees of the 
Mississippi. 8vo, cloth toB 

HOLLE Y (A LEX. L.) A Treatiseon Ordnance and Armor, em- 
bracing descriptions, discussions, and professional opinions 
concerning the materials, fabrication, requirements, capa> 
bilitiei, and endurance ot European and American Guna^ 
for Naval, Sea-Coast, and Iron-Clad Warfare, and their 
Rifling, Projectiles, and Breech-Loading; also, results of 
experiment H against armor, from oflidal records, with an 
appendix referring to Gun-Cotton, Hooped Guns, etc., etc. 
048 pa^es, 493 engravings, and 147 Tables of Results, etc. 
Bvo, half roan R> 00 

■ Railway Practice. American and European RaUway 
Practice in the economical Generation of Steam, including 
the Materials and Construction of Coal-buminf Boilers, 
Combustion, the Variable Blast, Vaixnization, Circulation, 
Superheating, Supplying and Heating Feed-water, etc., 
and the Adaptation of Wood and Coke-burning Engines to 
Coal-buminj^ ; and in Permanent Way, including Road-bed, 
Sleepers, Kails, Joint-fastenincrs, Street Railways, etc., etc. 
With 77 lithographed plates. Folio, cloth X2 00 

HOWARD (C. R.) Earthwork Mensuration on the Basis of 
the I'rismoidal Formulfc. Containing simple and labor- 
saving method of obtaining Prismoidal Contents directly 
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F THmrcno] 

f lniEllWOOD(8. p.) Enrfncmtne Preccdoili Ibr Sleam Hi- 

^cl^l!^!!'. I^":...."....™" .'j! 

tAHNBTTAZ jBDWARD). A Guide ta the DRcnnllutkiiial 
Iteeki: bufcir on Iiiliiidiiciloii to Ulhatoey. TnniUted 
I .>.- c—Jj. i_. G^ w, Wym^™. FniiiSai of Fhyiiial 



IONK^(H. CHAPMAN). ' 



■ — — Dedening and Conatrucllon of Mac]iii>e i 

ualcd. SrChClQih 

KANSAS CITV ERrpGE (THE), V/Hhui 



StCHB-Enshie, FropellenL etc.. etc, fervflunf UbtEdc Ed- 
■luen, sndenii, and aiiat. Knlied V Chief-Biuiii«r 
iTW. IUbc, U. S. Nb'T. Hfaiclenith ^ftion. EoSliied. 

aRKWOOD (JAS. P.) Report on the Fihradon of Rtmr 
WUan tax till HIpDit af Cilics, Bi praaiKd In Berope, 
SBh Loais. lUuitival by 30 doubLc-plMto cvgravaigs. 4la» 

UUtlABEE (C. S.) Clpber lad Secrat Lena uid Telenv 
pUc Code, wilh HDfg't TrnpioveioeDti, ThenuntpeAcC 
.«»*> ^~j. -,,«^:p«,«i.JordlACQveRd. ImpoltoEble 10 reul 






OCX. (C. G.), WKiNER {G. W,), snl KARLAND (R. R) 



S D. VA5 NOSTEAKD's PUBUGATIONS. 

LOCKWOOD (THOS. D.) Electnoty. Magnetism, and Elec- 
tro-Telq^aphy. A. Practical Guide tor Students, Opentots, 
and Inspectors. 6vo, cloth ...|l jp 

LORING (A. E.) A Hand-Book on the Electro-Magnetic Tele- 
graph. Paperboards 09> 

Cloth 75 

Morocco XOO 

MacCORD (Prof. C. W.) A Practical iVeatise on the SHde- 
Valve by Eccentrics, examining by methods the acdoQ of 
the Eccentric upon the Slide- Valve, and explaining the prac- 
tical processes of layin/? out the movements, a&pting the 
▼alve for its various duties in the steam-engine. Second edi- 
tion. Illustrated. 4to,cIoth 890 

Mcculloch (Prof. R. S.) Elementary Treatise on the Me- 
chanical Theory of Heat, and its application to Air and 
Steam Engines. 6vo, cloth 350 

MERRILL (Col. WM. E., U. S. A.) Iron Truss Bridges for 
Railroads. The method of calculating strains in Trusses, 
with a careful comparison of the most prominent Trusses, fai 
reference to economy in combination, etc., etc. Illustrated. 
4to, cloth 5 OS 

MICHAELIS (Capt. O. E., U. S. A.) The Le Boulenge 
Chronograph, with three lithograph folding plates of illus- 
trations. 4to,cIoth '. 306 



MICHIE (Prof. P. S.) Elements of Wave Motion rdating to 
my. 



Sound and Light. Text-Book for the U.S. Militaty Acade- 

8vo, cloth, illustrated 5 00 



MINIFIE(WM.) Mechanical Drawing. A Text-Book of Geo* 
metrical Drawing for the use of Mechanics and Schools, in 
which the Definitions and Rules of Geometry are familiarly 
explained ; the Practical Problems are amuiged, finom the 
most siniple to the more complex, and in their description 
technicalities are avoided as much as possible. With illus- 
trations for Drawing Plans, Ssctions, and Elevations oi 
Railways and Machinery: an Introduction to Isometrical 
Drawing, and an Essay on Linear Perspective and Shadows. 
Illustrated with over 200 diagrams enspiaved on steel. Ninth 
edition. With an Appendix on the Theory and Application 

of Colors. 8vo, cloth 4 00 

*' It is the best work on Drawing that we have ever seen, and is 

especially a text -book of Geometrical Drawing for the use ot^ Me- 

Shanics and Schools. No young Mechanic, such as a Machinist^ 
Kng^ineer, Cabinet-maker^ Millwright, or Catpenter, should be yritif 
out It."— ScieMtiJic American. 

' Geometrical Drawing. Abridged from the octavo edi- 
^, tion. for the use of schools. Illustrated with forty-eight 
■teel plates. Fifth edition. lamoj cloth 9 00 
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MODERN METEOROLOGY. A Scries of Six Lectures, de- 
livered under the auspices of the Meteorological Society 
in 1878. Illustrated. i2mo,cloth $x s^ 

MORRIS (E.) Easy Rules for the Measurement of Earth- 
works, by Means of the Prismoidal Formula. 78 illustra- 
tk>ns. 8vo,cloth i 50 

MOTT (H. A., Jr.) A Practical Treatise on Chemistry (Quali^ 
tative and (^antitative Anal]^is), Stoichiometry, Blow-pipe 
Analysis, Mineralogy, Assaying, Pharmaceutical Prepara- 
tions, Human Secretions, Specific Gravities. Weights and 
Measures, etc., etc., etc. New edition, i883- 650 pages. 
8vo, cloth 4 CO 

NAQUETfA.) Legal Chemistry. A Guide to the Detection of 
Poisons, Falsification of Writings, Adulteration of Alimenr 
tary and Pharmaceutical Substances, Analysis ^of Ashes, 
ana examination of Hair, Coins, Arms, ana Stains, as ap- 

§lied to Chemical Jurisprudence, for the use of Chemists, 
hysicians. Lawyers, Pharmacists, and Experts. Translat- 
ed, with additions, including a list of books and Memoirs on 
Toxicology, etc., from the French. By J. P. Battershall, 
Fh.D., with a preface by C. F. Chandler, Ph.D., M.D., 
LL.D. izmo, cloth 200 

NOBLE (W.H.) Usefiil Tables. Pocket form, cloth 50 

NUGENT (E.) Treatise on Optics : or. Light and Sight, theo- 
retically and practically treated, with the application to 
Fine Art and Industrial Pursuits. With X03 illustrations. 
i2mo, cloth I i;o 

PEIRCE (B.) System of Analytic Mechanics. 4to, cloth 10 00 

PLANE TABLE rTHE). Its Uses in Topographical Survey- 
ing. From the Papers of the U. S. Coast Survey. lUustrat- 
eo. 8vo, cloth 2 00 

•' This work gives a description of the Plane Table employed at 
the U. S. Coast Survey office, and the manner of using it." 

PLATTNER. Manual of Qualitative and Quantitative An- 
alysis with the Blow-Pipe. From the last German edition, 
revised and enlarged. By Prof. Th. Richter, of the Royal 
Saxon Mining Academy. Translated by Prof H. B. Corn- 
wall, assisted oy John H. Caswell. Illustrated with 87 wood- 
cuts and one iithographic plate. Fourth edition, revised, 
56opages. 8vo, cloth 500 

PLYMPTON (Prof GEO. W.) The Blow-Pipe. A Guide to its 
use in the Determination of Salts and Minerals. Compiled 
from various sources. i2mo, cloth i 50 

- ■ The Aneroid Barometer : Its Constructioa and Use . 

Compiled from several sources. x6mo, boards, illustrated, >V) 
Morocco ...« I 60 
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PLYMPTON (Prof. GEO. W.) The Star-Finder, or Plwi- 
sfribere, wkn Movable Horizon. Printed in colors on fine 
OLrd-boardy and in accordance wfth Proctor's Star Atlas. . .|i oo 

POCKET LOGARITHMS, to Four PUces of Dedmals, inclad- 
ii^ Logarithms of Numbers, and Loearithmic Sines and 
Tani^ents to Single Minutes. To whieb is added a Table of 
Natural Sines, '^Lngents, and Co-Tangents. i6ino, boards, 9> 
Moroooo I CO 

POOK tS. M.) Method of Comparing the Lines and DratIgh^ 
ing Vessels propelled by Sail or Steam. Inckrdiiv a (£a»- 
ter on Laying-offon the Monld-Loft Floor, i vol. 8vo, vrin 
illustrations, eloth 500 

POPE (F. L.) Modem Practice of the Electric Telegraph. A 
Hand*Book far Electricians and Operators. EleveiAh e<fi- 
tion, revised and enlaiged, and fully Ulaatrated. 8vo^ doth, a 00 

PRESCOTT (Prof A. B.) Outlines of Ptonmate Oiganic An- 
alysis, fyr the Identification, Separation, and Quantitative 
Determination of the more commonly oetxatiag Oiganic 
Compounds. X2mo» cloth..; x 7$ 

. Chemical Examination of AlcohoHc Liquors. A Manold 
of the Constituents of the Distilled Spirits and Fermented 
liquors of Commerce, and their Qualitative aad Quantita- 
'' live Determinations. X2mo, cloth x 50 

. First Book in Qualitative Chemistiy. Second edition. 
xamOfCloth i 59 

PYNCHON (Prof. T. R.) Introduction to Chemfeal Phyaica, 
designed for the use of Academies, Colleges, and High- 
Schools. Illustrated with numerous engravings, and con- 
taining copious experiments with directions for prepatfaM^ 
them. New edition, revised and enlarged, and ulustrated 
by 269 illustrations on wood. Crown 8vo, cloth 300 

RAMMELSBERG (C. F.) Guide to a Course of Quaatitatne 
Chemical Analysis, especially of Minerals and Furnace Pro- 
ducts. Illustrated by Examples. Translated by J. Towler, 
M.D. 8vo, cloth 225 

RANDALL (P. M.) Quartz Operator's Hand-Book. New edi- 
tion, revised and enlarged, fully illustrated, lamo, clotlu . . a 00 

RANKINE (W. J. M.) AppKed Mechanics, comprising Prte- 
ciples of Statics, Cinematics, and Dynamics, and Theory 
ot Structures, Mechanism, and Machines. Crown 8vD^ 
cloth. Tenth edition. London 500 

A Manual of the Steam-Engine and other Prime Movers, 

with numerous tables and illustrations. Crown 8vo, cloth. 
Tenth edition. London, 1882 500 

— — — A Selection from the Miscellaneous Scientific Papers of, 
with Memoir by P. G. Tait, and edited by W.J. Millar, CE. 
8vo, cloth. London, 1880 .^...xo oo 
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RANKINE (W. J. M.) A Manual of Machinery and MUl-work. 
Fourth edition. Crowm 8vo. London, i88i $5 oo 

»■ Civil Engineering, comprising Eneineering Survejrs, 
Earthwork, Foundations, Masonrjr, Carpentry, Metal- 
works, Roads, Railways, Canals, Rivers, Water-works, 
Harbors, etc., with numerous tables and illustrations. 
Fourteenth edition, revised by £. F. Bamber, C.E. 8vo. 
London, 1883 6 50 

■ Useful Rules and Tables for Architects, Builders, Car- 
penters, Coachbuilders, Engineers, Founders, Mechan- 
ics, Shipbuilders, Surveyors, Tjrpefounders, Wheelwrights, 
etc. Sixth edition. Crown 8vo, cloth. London, 1883 4 00 



and BAMBER (E. F.) A Mechaiucal Text-Book ; or, 



Introduction to the Study of Mechanics and Engineering. 
Svo, doth. London, 187s 3 so 

RICE (Prof. T. M.) and JOHNSON (Prof. W. W.) On a New 
Method ot Obtaining the Differentials of Functions, with 
especial reference to the Newtonian Conception of Rates or 
Velocities. i2mo, paper 50 

ROGERS (Prof. H. D.) Th 6 Geology of Pennsylvania . A Gov- 
ernment Survey, with '^General view of the Geo'«>gy of the 
United States, £ss?>i on the Coal Formation and its Fos- 
sils, and a descrip'uon of the Coal Fields of North America 
and Great Britai/i. Illustrated with Plates and Engravings 
in the text. 3 vols. 4to, cloth, with Portfolio of Maps 30 00 

ROEBLING (J. A.) Long and 3hort Span Railway Bridges. 
Illustrateo'^with large copperplate engravings of plans and 
views. Imperial fouo, cloth 25 00 

ROSE (JOSHUA, M.E.) The Pattern-Maker's Assistant, em- 
bracing Lathe Worlt Branch Work Core Work,Sweep Work, 
and Practical Gear Constructions, the Preparation and Use 
of Tools, together with a large collection of useful and val- 
uable Tables. Third edition. Illustrated with 250 engrav- 
ings. Svo, cloth 250 

SABINE (ROBERT). History and Progress of the Electric Tel- 
egraph, with descriptions of some ot the apparatus. Second 
edition, with additions, i2mo, cloth x 25 

SAELTZER (ALEX ) Treatise on Acoustics in connection with 

Ventilation. i2mo, cloth i 00 

SCHUMANN (F.) A Manual of Heating and VenUlation in 
its Practical Application for the use of Engineers and Archi- 
tects, embracing a series of Tables and Formulae for dimen- 
sions of heating, flow and return pipes for steam and hot- 
water boilers, flues, etc., etc. i2mo. Illustrated. Full 
roan i 50 

*■ Formulas and Tables for Architects and Engineers in 
calculating the strains and capacity of structures in Iron 
and Wood, xamo, morocco, tucks 250 
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SAWYER (W. E.) Electric-Lighting by Incandescence, and 
its Application to Interior Illumination. A Ftacticad 
Treatise. With 96 illustrationB. Third edition. 8vo, ck>th42 90 

SCRIBNER (J. M.) Engineers' and Mechanics' Companion, 
comprising United States Weights and Measures, Mensura* 
tion of Superiices and Solids, Tables of Squares and Cubes^ 
Square and Cube Roots, Circumference and Areas of Cir* 
cles, the Mechanical Powers, Centres of Gravity, Gravita- 
tion of Bodies. Pendulums, Specific Gravity of Bodies, 
Strength, Weight, and Crush of Materials, Water-Wheels^ 
Hydrostatics, Hydraulics, Statics, Centres of Percussion 
and Gyration, Friction tieat. Tables of the W^ht of 
Metals, Scantling, etc.. Steam and the Steam-Engtne. 
Nineteenth edition, revised, i6mo, full morocco z jar 

■ Engineers', Contractors', and Surveyors* Pocket Table- 
Book. Comprising Logarithms of Numbers, Logarithmic 
Sines and Tangents, Natural Sines and Natural Tangents, 
the Traverse 1 able, and a full and complete set of Enaiva'^ 
tion and Embankment Tables, together with numerous 
other valuable tables for Engineers, etc. Eleventh edititm, 
revised, i6mo, full morocco I ^ 

SHELLEN (Dr. H.) Dynamo-Electric Machines. Translated, 
with much new matter on American practice, and many il- 
lustrations which now appear for the first time in pnnt. 
- 8vo, cloth, New York (In press) 

SHOCK (Chief-Eng. W. H.) ^eam-Boilers : their Design, 
Construction, and Management. 450 pages text. lUustrated 
with 150 wood-cuts and ^ full-page plates (several double). 
Quarto. Illustrated. Half morocco 150a 

SHUNK (W. P.) The Field Engineer. A handy book of prac- 
tice in the Survey, Location, and Track-work of RaiboadsL 
containing a large collection of Rules and Tables^ original 
and selected, applicable to both the Standard and Narrow 
Gauge, and prepared with special reference to the wants of 
the young Engineer. Thurd edition, xaroo, morocco, 
tucks 350 

iHlELDS (J. E.) Notes on Engineering Construction. Em* 
bracing Discussions of the Principles mvolved, and Descrip- 
tions of the Material employee! in Tunnelling, Bridging, 
Canal and Road Building, etc., etc. i2mo, ckttb i 50 

SHREVE (S. H.) A Treatise on the Strength of Bridges and 
Roofs. Comprising the determination of Algebraic forma- 
las for strains in I lorizontal. Inclined or Rafter, Triangular. 
Bowstring, Lenticular, and other Trusses, from fixed ana 
moving loads, with practical applications and examples, for 
the use of Students and Engineers. 87 wood-cut illustra- 
tions. Third edition. 8vo, cloth 3 93 



D. VAN NOSTRAND's PUBUCATIONS. 13 



-1. 



SIMMS (F. W.) A Treatise on the Principles and Practice of 
Levelling, showing its apphcation to purposes of Railway 
Ensineenng and the Construction of Roads, etc. Revised 
and corrected, with the addition of Mr. Laws's Practical 
Examples for setting out Railway Curves. Illustrated. 8vo, 
cloth $2 50 

STILLMAN (PAUL). Steam-Engine Indicator, and the Im- 
proved Manometer Steam and Vacuum Gauges— their Utility 
and Application. New edition, x2mo, flexible cloth i oo 

STONEY (B. D.) The Theory of Strains in Girdeis and similar 
structures, with observations on the application of Theory 
to Practice, and Tables of Strength ana other properties of 
Materials. New and revised edition, enlarged, koyal 8vo, 
664 pages. Complete in one volume. 8vo, cloth 12 50 

STUART (CHAS. B., U, S. N.) The Naval Dry Docks of the 
United States. Illustrated with 24 engravings on steeL 
Fourth edition, cloth 6 00 

— - The Civil and Military Engineers of America. With 9 
finely executed portraits of eminent engineers, and illus- 
trated by engravings oi some of the most important worics 
constructed m America. 8vo, cloth 500 

STUART (B.) How to Become a Successful Etigineer. Being 
Hints to Youths intending to adopt the Protession. Sixth 
edition, umo, boards 50 

SWEET rS. H.) Special Report on Coal, showing its Distri- 
bution, Classification, and Cost delivered over different 
routes to various points in the State of New York and the 
principal cities on the Atlantic Coast. With maps. 8vo, 
cloth 300 

TEXT-BOOK (A) ON SURVEYING. Proiections, and Port- 
able Instruments, for the Use of the Cadet Midshipmen at 
the U. S. Naval Academy. Nine lithographed plates and 
several wood-cuts. 8vo, cloth a 00 

TONER (J. M.) Dictionary of Elevations and Climatic Reg- 
ister of the United States. Containing, in addition to Ele- 
vations, the Latitude, Mean Annual Temperature, and the 
total Annual Rain-faU of many localities ; with a brief in- 
troduction on the Orographic and Physical Peculiarities of 
North America. 8vo, cloth 3 75 

TUCKER (Dr. J. H.) A Manual of Sugar Analysis, includ- 
ing the Applications in General oi Analytical Methods to 
the Sugar Industry. With an Introduction on the Chemis- 
try of Cane Sugar, Dextrose, Levulose, and Milk Sugar. 
8vo, cloth, illustrated 3 50 

TUNNER (P.) A Treatise on Roll-Turning for the Manufac- 
ture of Iron Translated and adapted oy John B. Pearse, 
of the Pennsylvania Steel-Works, with numerous engrav- 
ings, wood<uts, and folio atlas 01 plates xo 00 
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VAN WAGENEN (T. F.) Manual of HydrauUc Mining, 
the use of the Practical Miner. 12010, cloth 

WALKER (W. H.) Screw Propulsion. Notes on Screw 1 
pulsion : Its Rise and History. 8vo, cloth 

WANKLYN (J. A.) A Practical Treatise on the Examina 
of Milk and its Derivatives, Cream, Butter, and Che 
X3mo, cloth 

WATT (ALEX.) Electro-Metallurev, Practically Trea 
Sixth edition, with considerable additions. lamo, cloth 

WEISBACH JULIUS). A Manual of TheoreUcal Mechaz 
Translated from the fourth au^ented and improved ( 
man edition, with an introduction to the Calculus, by I 
ley B. Cuxe. A.M.^ Mining Eneineer. z,ioo pages, and 
wood<ut illustrations, ovo, cloth 

WEYRAUCH (J.J.) Strength and Calculations of Din 
sions of Iron and Steel Construction, with referenc< 
the Latest Experiments. lamo^ cloth, plates 

WILLIAMSON (R. S ) On the use of the Barometer on ! 
veys and Keconnoissances. Parti. Meteorology in its ( 
jl nection with Hypsometry. Part II. Barometric Hyps 

- 1 etry. With Illustrative Tables and Engravings. 4to, cl( 

.' P • Practical Tables in Meteorology and Hypsometry, in < 
. l nection with the use of the Barometer. 410, cloth 
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D. TAN MOSTBAMU'S PUBUCATIOKS. 



VAN NOSTRAND'S 

Eclectic Engmeering Magame. 

Large 8v6, Monthly. 

Terms, $6.00 per aimtiza^ in advance. 

Single Copies^ 50 Cents. 



First Number was issued January i, 1869. 

VAN NOSTRAND'S MAGAZINE consists of Aitides, Original 
and Selected, as also Matter condensed from all the Engineering 
Serial Publications of Europe and America. 

TWENTY-EIGHT VOLUMES NOW COMPLETE. 

NoTicfi TO New Subscribers.— Persons commencing their sub- 
scriptions with the Twenty-eighth Volume (July, i^), and who are 
desirous of possessing the work from its commencement, will be 
supplied with Volumes L to XXVIII., inclusive, neatly bound in 
ck^hf for $68 ; half morocco $100. Sent free by mail or eiq}ress on 
receipt of price. 

I^OTiCE TO Clubs.— An extra copy will be supplied^ gratis, to 
every Club of five subscribers, at $5 each, sent in one remittance. 

This magazine is made up of copious reprints from the leading 
scientific periodicals of Europe, together with original articles. It is 
extremely well edited and cannot Tail to prove a valuable adjunct in 
promoting the engineering skill of this country.— iV«w York World. 

No person interested in any of the various branches of the en- 
gineering profession can afford to be without this magazine.— TWe- 
grapher. 

The most useful engineering periodical extant, at least for Ameri- 
can readers.— CA«m»ca/ News. 

As an abstract and condensation of current engineering literature 
this magazine will be of great value, and as it is the first enterprise 
of the kind in this counti^, it ought to have the cordial support of 
the engineering profession and ail interested in mechanical or scien- 
tific progress.- /rMi Agt. 
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No. 4a. VOUSSOIR ARCHES APFLIED TO STONE 
BRIDCIES, TUNNELS, CULVERTS, AND DOMES. By 
I*rof. Wm. Cain 50 

No. 43. WAVE AND VORTEX MOTION. By Dr. Thomas 
Craig, of Johns Hopkins University yn 

No. 44. TURBINE WHEELS. By. Prot W. P. Ttowbridge. 
Columbia College 90 

No. 4S. THERMODYNAMICS. By Prof. H. T. Eddy, Vtiircr- 
sity of Cincinnati 50 

No. 46. ICE-MAKING MACHINES. From the French of M. 
LeDoux. 50 

No. 47. LINKAGES ; THE DIFFERENT FORMS AND 
USES OF ARTICULATED LINKS. By J. D. C. De 
Roos SO 

No. 48. THEORY OF SOLID AND BRACED ARCHES. By 
Wm.Cain, C.E 50 

No. 4Q. ON THE MOTION OF A SOUD IN A FLUID, 
lly Thomas Craig, Ph.D 50 

No. so. DWELLING HOUSES: Their Sanitary Construction 
and Arrangements. By Prof. W. H. Corfield 50 

No. u. THE TELESCOPE : Its Construction, etc. By Thos. 
Nolan 59 

No. u. IMAGINARY QUANTITIES. Translated from the 
French of M. Argand. By Prof. Hardy 50 

No. 1^ INDUCTION COILS : How Made and How Used. ... 50 

No.M. KINEMATICS OF MACHINERY. By Prof. Kennedy. 
With an introduction by Prof. R. H.Thurston 50 

No. u. SEWER GASES : Their Nature and Origin. By A. De 
Varona 50 

No. <;6. THE ACTUAL LATERAL PRESSURE OF EARTH- 
WORK. By RenJ. Balcer, M. Inst. C.E 50 

No._57. INCANDESCENT ELECTRIC LIGHTS. WITH PAR- 
TIC:UI.AR REFERENCE TO THE EDISON LAMPS AT 
THE PARIS EXHIBITION. By Comte Th. Du Moncel, 
Wm. Henry Prcece, J. W. Howell, and others. Second edi- 
tion 50 

No. 58. THE VENTILATION OF COAI^MINES. By W. 
Fairley, M.E., F.S.S SB 

No. «;g. RAH.ROAD ECONOMICS ; or, Notes, with Com- 
ments. Ky S. W. Robinson, C.E 50 

No. (10. .STRENGTH OF WROUGHT-IRON BRIDGE MEM- 
HKRS. By S. W. Robinson, C.E 50 

No.()i. POTAULE WATER AND THE DIFFERENT 
METHODS OF DETECTING IMPURITIES. ByChas. 
W. Folkard 5^ 



